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TYPES OF WIRE AND STRIPPING METHODS 


Type of Winding pcC Glass EC Formvar-Cotton PE HF HNC Method of Stripping 
Motor Stators » x x x x x x Brushing 
x x x Brushing & Burning 
x x x x x Welding 
x x Chemicals 
x x x x x x x Scraping 
Wound Ai matures x x x x x x Brushing 
Wire sizes x x x Burning & Brushing 
8-20 AWG x x Chemicals 
x x Scraping 
Wound Armatures x x x Brushing 
Wire sizes x x Burning 
21-30 AWG x x Hot Solder 
x x x Chemicals 
Wound Armatures x x Brushing 
Wire sizes x x Burning 
31-40 AWG x x Chemicals 
x Sanding 
Nylon Nylon 
°HNC Celanese Celanese Silk Silk 
Type of Paper Form. °HNC ‘*Nylen Over *Nylen Over Over Over Method of 
Winding DCC Glass Cotton PE HF *Celen *Celen HF-°HNC HF-°HNC PE Stripping 
Transformers x x x x x 1. Brushing 
(large) x x 2. Burning & Brushing 
& Y x x 3. Welding 
Solenoids x 4. Hot Solder 
(large) x x 5. Chemicals 
x 6. Scraping i 
Transformer: x x x x x 1. Brushing 
(small) x 2. Burning & Brushing 
& x x 3. Hot Solder 
Solenoids x x 4. Soldering Iron 
(small) x x 5. Chemicals 


*Nylen = Nylenamel 
EC = Enamel Cotton 


*Celen = Celenamel 
HF = Formvar 


Hot Solder:—This method is well adapted in many applications 
for removing Nylclad or Formvar films with or without nylon or 
celanese textile covering. The leads are tinned and ready to solder 
after this operation. Sizes 21 to 30 AWG represent a range that 
is best adapted for this method. The high surface tension and tem- 
perature of the hot solder, the tendency for the solder to amalgam- 
ate and reduce the size or embrittle fine wire leads usually limits 
the usefulness of this method to the intermediate wire sizes shown. 


A 50-50 lead-tin solder bath is used generally, at a temperature 
of approximately 500°C or higher. The tin percentage, after the 
bath has been used for sometime, will decrease. Tin additions 
must be made therefore from time to time as dictated by experience. 


Some formulations of Formvar films are not uniformly removed 
by the hot solder method and erratic results sometimes are en- 


countered. Formvar nylon combination coatings such as Nylclad 
can be removed consistently. 


Brushing:—For large wire sizes with insulations such as cotton 
glass (with or without plain enamel, Formvar, Nylclad), Formvar, 
Nylclad, plain enamel, revolving steel wire brushes are in general 
use for stripping apparatus leads. 


For finer film coated wire, glass fibre brushes are being increas- 
ingly used. In the case of fine wires, steel wire brushes tend to 
scratch the copper and embrittle the leads whereas glass fibre 
brushes remove the insulation with a burnishing action and have 
practically no injurious effect on the copper itself. 


Burning:—Equipment has been developed and is being used espe- 
cially for stripping wound motor armature leads that first removed 


6. Scraping or Sanding 


° HNC=Nylclad a Formvar-Nylon coated wire 
PE = Plain Enameled Wire, Beldenamel 


the insulation by burning. Copper oxide thus formed is next re- 
moved by brushing. 


Welding:—Lead wires and coil leads frequently are welded. A small 
high-temperature gas flame is applied to heat the spliced lead to 
a temperature that just melts the copper. This method is used 
extensively for medium and large motor stator coils. In this opera- 
tion, of course, all the film coating and textile is burned off. 


Chemicals:—There are many proprietary compounds in general 
use for stripping film-coated magnet wire. They have one property 
in common. All are evil smelling and injurious to the skin. Care 
must be exercised therefore in handling these materials, and for 
some the use of a ventilated enclosure or hood is mandatory. 


Soldering Iron and low-temperature solder pots:—Celenamel and nylon 
film-coated wires are in general use, particularly in the radio and 
television industry. Both materials being thermoplastic can be 
removed by using a rosin alcohol flux and the application of a 
soldering iron, or dipping in 650°F lead-tin solder. 


Reprints of this table for shop 


use available on request. 
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At this very moment, New Departure’s 
three great plants are turning out thousands of ball bearings 
for both industry avd the Armed Forces—for trucks and tanks, 
jig borers and jets, household appliances and electronic equipment. 





Because all New Departure ball bearings are 

of the same materials, receive the same heat treatment, 
are manufactured by the same precision 

methods, conversion from one to the other at 

New Departure is largely a matter of changing 

the emphasis on types and sizes. 


Whatever your bearing requirements, feel free to call on 
New Departure. Its engineers, vast 

research facilities, and the tremendous capacity 

of its ““guns-and-butter’’ plants are 
your assurance of the best possible 
production schedules. 


Sandusky plant makes both 
automotive and instrument bearings. 
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Over 3500 Standard 
Bodine Motors 
(1/2000 to 1/6 hp) 


- 





Worm gear speed reducer mo- 
tor for automatic scales, labo- 
ratory apparatus, sign flashers 
and similar applications. 


LE” 





Small (236 high), totally-en- 
closed, capacitor motor—syn- 
chronous and nonsynchronous 
—for instruments and timing 
devices. 
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For nearly a quarter of a century, Bodine 
Motors have been driving the stirrers 
on all Eberbach Electro-Analysis Appa- 








ratus. Industrial and production testing The reputation of Bodine Motors for iiaiaiiik MAGN tate antes 
laboratories use the apparatus for high- _ quality and service is based on nearly Sou anaeanern gaeleanten 
speed, quantitative analysis of metals. half a century of experience, and pro- machines, etc. 
A constant problem faced by the Eber- tected by numerous production tests... 
bach Corporation is the corrosive acid thorough final assembly tests. . . finest 
fumes resulting from the chemical anal- possible materials... skilled, experi- 
ysis. However, they have always been enced workers. fil 
able to use a standard Bodine Motor. Over 3,500 standard specifications— 
The motor is totally enclosed within the widest variety of types and ratings Flange mounted motor, offered 
their present unit, and receives maxi- (1/2000 to 1/6 hp) in the fractional ed yy scp reo 
mum protection, but earlier models ex- horsepower motor field—make it con- saviaes. 
posed the motor directly to the acid venient for you to select a Bodine Motor 
fumes; and in most laboratories, the best suited for your product. If you have 
apparatus is used continuously, eight a fractional horsepower motor applica- 
hours a day. A Bodine ball bearing, tion problem, it will pay you to consult 
split phase motor turns both stirrers. Bodine engineers. 





Split-phase induction motor 
with resilient mounting for 
office machines, coin handling 
machines and similar products. 
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at Bodine Motor equipment 
: vired in SS specialized 
TT puilt for the Te aes Apparatus: or een engineer- 
Br such as oUF —— tific equipment, ——— annot be beaten.” 
ci" 2. application® . ec size in Bodine Motors ¢ aan 
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RESEARCH 


Functional Evaluation 
for Insulation Standards 


Insulation temperature limits, according to Graham 
Lee Moses of Westinghouse, in a paper before the June 
23-27 AIEE meeting in Minneapolis, should be re-exam- 
ined from the standpoint of function of the insulation. 
Insulating materials, it was brought out, have three dis- 
tinct uses in electrical apparatus: They provide (1) 
dielectric strength by barrier action: (2) physical sepa- 
ration across creepage surfaces or through a porous struc- 
ture; and (3) physical support and surface binding. As 
a basis for a “realistic evaluation” of current insulating 
materials and systems, Mr. Moses proposed these changes 
in insulating standards: 

1. Recognize the three uses (separation, dielectric 
barrier, and physical support) in evaluating temperature 
stability, and in differentiating between the requirements 
of each use. 

2. Define insulation temperature classes in relation to 
functional evaluation of the materials for specific time- 
temperature relation to reach certain levels of physical or 
electrical strength, or both. 

3. Establish recognized tests for functional evaluation 
for thermal endurance of insulation systems under specific 
service conditions. 

4. Require comprehensive testing of new materials and 
systems under standard test methods before classification 
as to thermal endurance. 


O 


Chlorosulfonated 
Polyethylene 


Now in pilot-plant production, the new DuPont elas- 
tomer, chlorosulfonated polyethylene (Hypalon S-2) is 
described as showing excellent abrasion resistance and 
outstanding durability to exposure to ozone, oxygen, heat 
and general weathering conditions. Indicated applications 
include wire and cable insulation, protective coatings, and 
various mechanical goods such as gaskets. The new elas- 
tomer is said to be readily compounded and processed 
in conventional rubber machinery; and can be blended 
with other elastomers, such as nitrile rubber. GR-S or 
natural rubber. 

Chemically, Hypalon S-2 is derived from polyethylene 
of average molecular weight of about 20,000 and contains 
about 1.3 to 1.7 per cent sulfur and 26 to 29 per cent 
chlorine. Chlorine content improves oil and solvent re- 
sistance, also high-temperature performance. On the other 
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HORIZONS 


side of the ledger, the chlorine tends to produce higher 
brittleness at low temperatures and also a higher com- 
pression set. The material can be cured in compression 
molding presses. dry ovens and in open steam. With a 
sufficiently long time cycle. room-temperature cures can 
be attained. 

Electrical properties are comparable to those of other 
chlorinated elastomers, but may not be high enough for 
utilization as primary insulation in high-voltage applica- 
tions. However. the volume resistivity is said to be better 
than that of some of the elastomers used for wire jacket- 
ing, and the material may therefore be adequate for low- 
voltage use, including economical single-extrusion com- 
bination insulation and jacket. 


0 


Industry-wide standards for glass-polyester lami- 
nates are in the offing. . . . This step is becoming 
necessary in view of the rapidly increasing scope and 
volume of applications for both mechanical and elec- 
trical components. 


O 


Intermediate- Temperature 
Casting Alloy Research 

Two-pronged research objective for developing a new 
series of casting alloys for service in the intermediate 
temperature range of 900 to 1400 F is (1) the increasing 
number of industrial processes in this temperature range: 
(2) need for satisfactory replacement of the higher-alloyed 
grades now being used, thus effecting a saving in nickel 
and chromium supplies. 

As announced by the Alloy Casting Institute. research 
conducted at Battelle Memorial Institute has come up with 
an alloy containing 21 per cent chromium and 9 per cent 
nickel as apparently the most suitable in physical strength 
and corrosion resistance. 


Research is continuing at Battelle on a series of 
these alloys (designated HF alloys) within the same 
specification range to determine which will provide 
optimum performance. 


Oo 


Fission Products 
in Industry 


“Atomic energy” in industry is forging ahead... . 
To be more precise, fission products are now being ap- 
plied to a steadily growing list of process control equip- 
ments, test instruments and other apparatus. .. . The 7th 
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These ZINC Die Castings are the principal assembly 
components of the new four-jet automobile carbure- 
tor pictured below. By no other means of manufac- 
ture can such amazingly complex parts be produced 
at anything appreaching comparable cost. After 





This four-jet carburetor is really two carburetors in one. 
The primary unit alone is in use until unusual accelera- 
tion is called for (as when passing a moving car), then 
the second unit comes into play. 


The New Jersey Zinc Company, 160 Front St., New York 38, N. Y. 


FOR ZINC DIE CASTINGS 





simple trimming operations, only the tapping. of 
cored holes and the drilling of additional holes at 
odd angles are required to prepare these parts for 
assembly. Die casting is, truly, the shortest distance 
between raw material and finished part. 


While a carburetor bowl may be an extreme 
example of castability, it is an established fact that 
the physical and economic advantages of ZINC Die 
Castings are such that other materials and manu- 
facturing methods seldom can be substituted. With 
ample supplies of Special High Grade zinc assured, 
and with die casting equipment readily available, 
product engineers should continue to take advantage 
of the economies of ZINC Die Castings. 


If you are not now using ZINC Die Castings in 
your products, you may be ‘overlooking a practical 
means of materially lowering your costs. Consult 
with any commercial die caster—or write to us. Ask 
for a copy of “Designing for Die Casting.” 


ZING 


FOR DIE CASTING ALLOYS 





Tne Research was done, the Alloys were developed, and most Die Castings are based on 


99.994 % 





HORSE HEAD SPECIAL (nitcrm cuctity ) ZINC 
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National Chemical Exposition to be held in Chicago, 
September 9-13, under the sponsorship of the Chicago 
Section of the American Chemical Society, will devote 
a full-scale exhibit, “Atomic Energy in Industry,” to such 
developments and will also present a program of asso- 
ciated papers. 
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Expendable 
Batteries 

Expendable reserve-type batteries for such military 
equipment as guided missiles and rockets were featured 
at the recent Battery Research and Development Confer- 
ence at Fort Monmouth, N. J., under sponsorship of the 
Signal Corps Engineering Laboratory. . . . This type of 
battery utilizes a zinc-silver peroxide system that delivers 
a high power output per unit of weight and volume. High 
discharge rates at constant voltage are also provided. 
Over-all size is down to about one-third of the batteries 
previously used for similar applications. It is understood 
that this type of battery is now in production. Further re- 
search is being devoted to development of a non-reserve- 
type zinc-silver peroxide battery that will provide 1-year 


shelf life at 80 F. 


Incidentally, the development of solid-state elec- 
tronics based on the use of transistor circuits with 
low power requirements may open up a brand-new 
area of battery applications. 
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More AEC Royalty-Free 
Patents Made Available 


Some 419 patents and patent applications held by the 
Atomic Energy Commission have now been released for 
non-exclusive, royalty-free licensing. . . . This policy is 
part of AEC’s continuing program to make non-secret 
technological information available for use by industry. 
Here are highlights of some recently listed patents: | 

A pulse-forming control network (Patent No. 2.587.- 
426) is responsive to a predetermined frequency of a FM 
signal voltage to form a pulse at the predetermined fre- 
quency according to the direction of frequency shift: it 
is independent of AM and extraneous interference. 

In Patent No. 2,588,564, an electrical resistance net- 
work is so arranged as to overcome the adverse effects 
of thermoelectric currents resulting from the juncture of 
different metals and changes in the ambient temperature. 

Patent No. 2,590,826 provides for an electronic system 
for liquid-level and liquid-density control. The system 
includes tuned oscillator and associated circuit with a 
suitably arranged amplifier system in which the oscillator 
is at all times under control of a float positioned within 
the liquid being controlled. 


Oo 


The Elusive 
Electret 


Electrets still elude practical development despite con- 
tinuing and intensive research by many sources. It will 
be recalled (EM 12-50/96) that an electret 
defined as “a permanently polarized dielectric. an elec- 


may be 
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trical counterpart of the permanent magnet.” Electrets 
can function as the source of an electrostatic field but 
not as the source of an electric current. The raw mate- 
rials are various admixtures of waxes, oils, plastics, also 
ceramics. Potential uses of “printed” electrets in printed 
circuitry are particularly intriguing. 

A significant discussion on the theory of electrets by 
Dr. W. F. G. Swann, one of the world’s leading author- 
ities in this field, has been made available in reprint 
form by the Franklin Institute Laboratory for Research 
and Development, Philadelphia 3, Pa., under the title of 
“On Certain Matters Pertaining to Electrets.” This paper 
presents a thorough mathematical analysis of the assump- 
tion that “an electret consists of (1) a distribution of 
polarization which decays with time, and (2) a distribu- 
tion of surface and volume charge which disappears 
according to ohmic conductivity having no relation to the 
decay of the polarization.” 
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Solar Effects on 
Radio Reception 

If you haven’t got at least a bowing acquaintance with 
“radio astronomy” perhaps you should provided 
you're worried about the effects of solar phenomena on 
long-range radio reception. 

Scientists at the National Bureau of Standards have 
utilized radio astronomy methods to discover that bursts 
of solar radio noise are superimposed on the normally 
steady level of r-f energy received from the sun. NBS 
Technical Report 1656 summarizes this investigation. 
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Nondestructive Testing 
of Insulation Breakdown 


A practical test instrument that could do a precise job 
of nondestructive testing of insulation breakdown is still 
a desideratum. But despite many attempts, the 
problem is apparently still far from solution. One ap- 
proach to nondestructive testing is to indicate the immi- 
nence of breakdown by the interpretation of test data 
covering such factors as insulation resistance, power 
factor, a-c and d-c overpotentials. and dielectric absorp- 
tion. ... (For statistical prediction of insulation perform- 
ance see EM 4/49-108.) 


Oo 


Fabricated Parts 
from Cast Epoxy 


Machined mechanical and electrical components from 
cast epoxy resins are in limited production and show 
excellent possibilities. . . . This chalks up another field 
for these resins, already finding wide use for embedment 
of components and circuit subassemblies. in protective 
coatings, and in adhesives. 

This development in epoxy resins seems to parallel that 
of machined parts from nylon stock and, more recently, 
from Teflon and Kel-F stock. . . . Examples of machined 
cast epoxy stock include gear and other mechanical parts 
requiring good strength properties. 


—A.E.J. 
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YOU GET THREE OUTSTANDING 
PERFORMANCE FEATURES WITH... 


MALLORY 


Power Rheostats 


The exclusive design and superior construction of Mallory 
Rheostats—available in seven different sizes from 50 to 500 
watts and in a wide range ef resistance values—combine to 


give you... 


Long-lasting, uniform resistance because of 


the patented hinged-spring contact arm. 


More precise linearity because of the extreme 


accuracy of Mallory wire-winding technique. 


Smoother taper curves because of Mallory- 
developed techniques of variable spacing with 


a single wire diameter. 


The hinged contact arm also means easy, fast inspection, clean- 
ing and replacement of the brush without danger of affecting 


Vitreous Enamel Resistors contact pressure. In addition, the hinged construction compen- 
sates for brush wear—constantly maintaining uniform pressure. 


in accordance with JAN 


Specifications Mallory Rheostats are permanently sealed with vitreous enamel 


The Mallory line of Vitreous and employ dimensionally-stable ceramic parts for insulation of 
Enamel Resistors is manufac- all current-carrying circuits. On special order, they are available 
tured in accordance with JAN with tapered windings and tandem construction. 

specifications for types RW20 
through 24 and 29 through 47. . 
. = Call or write today for special technical bulletin on 


They are designed especially : 
eta signed especially for Mallory Rheostats—the same design formerly 


military applications. manufactured by the Rex Rheostat Company. 


Television Tuners, Special Switches, Controls and Resistors 


AVEVEM Cl W a ROMS SERVING INDUSTRY WITH 
Y Electromechanical Products—Resistors * Switches ¢ TV Tuners ® Vibrators - 


ALLOR 
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Electrochemical Products— Capacitors Rectifiers * Mercury Dry Batteries 
Metallurgical Products—Contacts * Special Metals ¢ Welding Materials. 
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CORPORATION 
CARNEGIE,. PENNSYLVANIA 


bonded inseparably to low carbon steel 


Here is your answer to the need for conserving critica 

metals: SuVeneer Clad Metals save up to 80% of solid copper 
or brass, while giving you every surface advantage of thesel| 
strategic materials in your products. Actual copper or brass 
face one or both sides of the steel strip, in constant hcknes] 
ratio for all strip gauges. Fabricate SuVeneer Clad Metal an ; 
way you like—the bond is mechanically inseparable—th 

production behavior is excellent! We’l] gladly advise. yo 
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limers that Control 
the Pulse Beat of Industry 








Time Delay Timers are designed for application on circuit 
controls where a time delay is required between the closing of 
one circuit and the predetermined closing or opening of 
another. 


Series TDAF and Series TDAB Time Delay Timers are built 
to stand abuse, and afford the dependable, consistent operation 
which modern industrial applications demand. 

These timers are designed to handle time cycles up to 3 
hours. They employ an external, magnetically-operated clutch 
that not only assures exceptional accuracy but permits imstan- 
taneous, automatic reset. Thus these timers are ideal for use 
where rapid recycling is necessary. 


OUTSTANDING FEATURES 

Automatic, Instant Reset—As soon as the clutch is disengaged, 
an internal spring brings the actuating arm back to its 
reset position in a fraction of a second. 

Time Setting Adjustment—Adjustment is accomplished by sim- 
ply moving the black-button pointer to the time cycle 
required. Quick, easy, accurate. 

Dial—Dials of both series have large, easily read numerals. 


SERIES TDAF TIMERS 
for panel mounting. Terminal strip for electrical connections 
located at back. 115 volt and 220 volt, A.C.—25, 50, and 60 
cycles. (For time ranges, see chart.) 

SERIES TDAB TIMERS 
for surface mounting. Terminal strip for electrical connections 
located at front, below dial. If required, can be supplied in 
steel housing, as illustrated—eight knockouts for easy hook-up. 
115 volt and 220 volt, A.C.—25, 50 and 60 cycles. (For time 
ranges, see chart.) 


TIME RANGES—Series TDAF and Series TDAB Timers 


DIAL MAXIMUM 
CALIBRATION TIME CYCLE 







Second 5 Seconds 


Va Second 15 Seconds 
15 Second 30 Seconds 
| Second 60 Seconds 
2 Seconds 3 Minutes 
5 Second 5 Minutes 

15 Seconds 15 Minutes 

30 Seconds 30 Minutes 

60 Seconds 60 Minutes 
2 Minutes 3 Hours 


For complete technical data request bulletin 39 


MANUFACTURERS OF THESE AND OTHER TIMERS AND CONTROLS 
FOR INDUSTRY—Cam Timers * Manual Set Timers © Tandem 
Automatic Recycling Timers e Instantaneous Reset Timers 
e Running Time Meters 


INDUSTRIAL TIMER CORPORATION 
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licone-insulated Wire 


Auto-Lite Silicone-insulated Wire is im- ranges occur. Check these advantages of 
mediately available for use on civilian Auto-Lite Silicone-insulated Wire for 
products — where extreme temperature both high- and low-voltage applications. 
A A 
sk Withstands extreme temperature LY Highly resistant to bacteria and 
ranges — from — 60°F to 400°F. ' fungi. 


-+y Extremely good weather aging 


qualities—does not become 
properties. brittle. 


UTO-LITE 


| Wire ahd Cable 


<X¥ Good retention of electrical 


Auto-Lite has the facilities avail- 





able to accommodate your biggest 
demands for Silicone-insulated 





Wire. Inquire today! 


' THE ELECTRIC AUTO-LITE CO. 
Wire and Cable Division 


Port Huron, Mich. Hazleton, Pa. 
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Two smooth ideas 


for designers with 
vibration problems 


Vibration, shock, physical impact. How often does your design 
call for motors and controls that must operate under these con- 
ditions? The extra ability to stand up to slam-bang abuse. . . to 
teeth rattling blows is inherent in Life-Lines. 


Consider the Life-Line motor. Heavy steel construction 
gives far greater shock resistance and protection to motor parts. 
Severe stresses of heavy loads, transmitted through motor frames 
and feet are easily withstood by Life-Lines. There is no distortion 
of laminations; no broken feet as in cast equipment. Further, steel 
adds this strength without adding bulkiness, actually reduces 
weight. You save space, weight; you gain strength, ruggedness. 


Or look at the Life-Linestarter®. Vibration or accidental 
impact, in fact, jarring slamming blows do not cause false operation 
with resultant motor stoppage. That’s because Life-Linestarters 
employ inverted clapper-type design. Contact opening does not 
depend on gravity. Positive kickout spring speeds operation. Result? 
No faulty operations from accidental blows ... from jarring... 
from vibration. 

Remember, too, Life-Lines advanced modern designs cost no 
more than conventional design. You get more with less servicing 
—equipment built to match the advancements in the equipment 
you design. A call to your local Westinghouse representative will 
bring you complete information; or write Westinghouse Electric 
Corporation, P. O. Box 868, Pittsburgh 30, Pennsylvania. _J-21702 


JULY 1952 





Life-Linestarters withstand jarring 
blows without faulty operation. 


Steel stands up... 
ages ... saves costly replacement. 
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Mounting demand has forced us to expand production of Burndy Scrulugs. 
Unsurpassed for quick, dependable connection, 5 sizes of this efficient, 
one piece terminal will handle all cable from #14 solid through 500 Mcm. 
Scrulugs are demanded in increasing quantities by industry because they 
offer these important advantages: 


® High conductivity copper — plated to ®@ Versatile —each Scrulug takes wide range of 
resist corrosion cable size 
® One piece — no parts to lose ® Quick, easy installation — with common 


Bt wrench or screwdriver 
® integral sliding pressure bar — grips 


and protects conductor © Compact — ideal for limited space 


As a result of our increased production, we are temporarily able to accept 
Scrulug orders—in all sizes and in quantity-for immediate delivery. Place 
your order now—or write to see how Scrulugs can cut costs and time in 
your operation. 


BURNDY 


52.10 BURNDY ENGINEERING COMPANY - NORWALK, CONNECTICUT BURNDY CANADA, LTD., TORONTO 8, ONT. 


16 ELECTRICAL MANUFACTURING 





JULY 1952 





because 
product leadership 
depends on 

component quality 





The Tektronix Cathode-Ray Oscilloscope, recog- 
nized leader in its field, is a high precision instrument 
and light in weight because of essential mobility. 
Since it is urgent that sweep rates and deflection 
sensitivities remain constant in spite of line voltage 
variations, all critical voltages are electronically 
controlled. 

Specified for the power supply, of course, are 
SELETRON Selenium Rectifiers to help maintain 
Tektronix standards. In the type 517 Oscilloscope, 
SELETRON 5Q1 rectifiers are combined to furnish 
750 milliamps at 150 volts and 500 milliamps at 
225 volts. Their ruggedness and dependability aid 
materially in maintaining the stability of this wide 
band high voltage instrument. 

Versatile SELETRON Selenium Rectifiers are avail- 
able in a complete range of sizes for every electronic 
circuit—from a few mils up to thousands of amps. 
Whatever your problem in rectification—whether in 
radio, communications or for heavy industrial use, 
count on our engineers to be of real assistance. Your 
correspondence is invited . . . Remember, product 
quality depends on component quality! 


Seletron — RADIO RECEPTOR COMPANY, INC. 


and Germanium 


Division | RP Since 1922 in Radio and Electronics 
Sales Dept.: 251 W. 19th St., New York 11, N. Y. * Factory: 84 N. 9th St., Brooklyn 11, N. Y. 


Tektronix, Inc. relies on... 
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You've seen molten metal before . . . but chances And from it, ultimately, will come approximately 


1200 pounds of fine finished material . . . smooth, 


bright, durable wire or ribbon produced to a spec- 


are you've never seen a “heat” that’s more closely 
controlled as to composition and quality than the one 


you see above. For this is a heat of Hoskins Chromel ified resistivity for long, dependable service as heating 


Heating elements madeof Hos- 
kins Chromel give long life 
service in industrial electric 
furnaces, home appliances, 


.. . the original nickel-chromium alloy that first 
made electrical heating practical. Into it go precise 
amounts of the purest raw materials obtainable... 
mixed, melted, and poured in exactly timed cycles. 


Spark plugs equipped with 
Hoskins electrode alloys give 
long dependable service wher- 
ever they're used. 


Hoskins Chromel-Alumel ther- 
mocouple alloys accurately 
register exhaust temperatures 
of jet aircraft engines. 


elements or cold resistors in countless different elec- 


trical devices. 


Chromel, however, is only one of many specialized, 
quality-controlled alloys developed and produced by 
Hoskins. Others include: Alloy 502 . . . used through- 
out industry for a wide range of heat resistant me- 
chanical applications. Spark plug electrode alloys... 
which have become universally accepted standards of 


quality and durability. Alloy 717 . . . used in facing 


engine valves for longer life and improved service. 
And, of course, there are Hoskins Chromel-Alumel 
thermocouple alloys for industrial furnaces and jet en- 
gines .. 


. unconditionally guaranteed to register true 
temperature-e.m.f. values within close specified limits. 


HOSKINS 


MANUFACTURING COMPANY 


4445 LAWTON AVENUE °®@ 


DETROIT 8, MICHIGAN 








The fault 


How to remedy common errors 
in casket design 


Metal-working tolerances applied to gas- 


ket thickness. diameter, length. width, ete. 


The reason 


The remedy 
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Close tolerances involve special dies, ex- 
tra manufacturing operations, and special 


sorting and inspection. This delays de- 


liveries and increases costs. 


Specify realistic tolerances. In most cases, 
a resilient gasket is entirely satisfactory if 
held no closer than +.010”, even on metal 
parts that must be held to +.002”. Try 
standard or commercial tolerances before 
concluding that special accuracy is neces- 


sary on a resilient part. 





You'll find other helpful information on the design and use of 
gaskets in “Armstrong’s Gasket Materials.” This 24-page manual 
discusses subjects such as designing gaskets to reduce cost . . . de- 
signing flanges for efficient sealing . . . the effect of surface con- 
dition on gaskets, and many others. 

You'll find, too, up-to-date information on Armstrong’s various 
sealing and friction materials. Included are government and 
SAE-ASTM specifications. See this manual in Sweet’s file for 
product designers. For a personal copy, write Armstrong Cork 
Co., Gaskets and Packings Dept., 9507 Arch St., Lancaster, Pa. 


ARMS TRONG’S Gasket Materials 
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All-new G-E Fp Motor 7 


What does industry want in a motor? Smaller size? Lighter weight? 
More versatility? Functional design? They’re all here . . . in the 
new Form G motor! Yes, and full NEMA performance, too! 

Smaller size makes product improvement possible despite critical 
material shortages. Lighter weight cuts shipping, installation costs, 
means easier handling. 

Versatile, all-angle sleeve-bearings mean a general-purpose motor 
can replace more costly specials. 

Clean-cut, functional design packs maximum power in minimum 
space. There’s room on your product for motor improvement. Ask 
your G-E Sales Engineer to explain the details of the most sweeping 
advance in motor history . . . the new Form G fractional! 


Write for bulletin GEA-5567 for a full description. Section 700-120, 
General Electric Co., Schenectady 5. N.Y. 
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ALL NEW! Shaft to shell, new motor com- TOUGH! New nylon insulation, braidless QUIET! Magnetic noise cut by permanently 


pletely redesigned, functional, no waste space. _ neoprene leads withstand insulation hazards. _ fixed stator punchings, and new rotor design. 
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LONG LASTING! Switch, terminal board in EASY TO USE! Terminal box cover plate | FLEXIBLE! Operates shaft up, down, any pos- 


shell, not in end-shield: prevents lead-damage. shows connections inside, lubrication outside. ition. Cradle base allows rotation of motor. 


Everything Industry Wants! 


LIGHTER... BETTER LOOKING ... MORE VERSATILE! 
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veryone Can Count on 


VEEDER-ROOT 


Elevator Mileage Recorders give accu- ... but if your work counts importantly 
rate figures on vertical miles. ..sothat in defense, then you can count on Veeder- 
it can be plainly seen...in advance...when Root to help you, as soon as rush commit- 
it’s time to replace cables, overhaul cars, ™ents permit. 


motors, and what have you... including VEEDER-ROOT INCORPORATED 


your life. “The Name That Counts” 
Yes, the V-R wheelmark monogram HARTFORD 2, CONN. 

protects millions of people daily, from the 

depths of the sea to the stratosphere. 

Of course, not all V-R Products and 

services are available nowadays Offices and agents in principal cities 


Counts Lurything on Earth 













Chicago 6, Ill. » New York 19 « Greenville, S. C. t 
Montreal 2, Canada . Dundee, Scotland | 
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UNIFORMITY ! 


plus lowest installed 


cost of any insulated 






















wire termination! 


Combination of AMP Automatic Wire Terminators and AMP 
PRE-INSULATED* strip terminals gives an all time high in 
precision and uniformity at lowest possible unit cost. 
All the advantages of solderless methods plus 


SPEED. No heat, no solder, no irons or flux, no 





cold joints; no separate insulation tubing. Yet tests 
prove AMP terminals superior in all respects: conductivity, 
tensile strength, resistance to corrosion, vibration and 
bending, heat, etc. Human error in terminal application 
is all but eliminated! Connections are free from R.F. 


Noise; safe for most critical applications. 


SEND FOR SPECIAL AUTOMATIC 
MACHINE CATALOG! 


THE ONLY AUTOMATIC WIRE 
TERMINATOR PROVEN BY 
YEARS OF CONTINUOUS SER- 
VICE! WRITE FOR A DEMON- 
STRATION IN YOUR PLANT! 





Shown here: AMP's PRE-INSULATED Diamond 
Grip terminal in strip form, U.S. Patent 
# 2,379,567; #2,405,111; # 2,410,321; 
# 2,468,169; other Patents Pending. Applied 
by AMP-O-LECTRIC Machine, U.S. Patent 
# 2,396,913; other Patents Pending. 
*Trade-Mark 


AMP Trade-Mark Reg. U. S. Pat. Off. 
NON-INSULATED AMP terminals and connectors can be applied at rates up to 4,000 termi- 


AIRCRAFT-MARINE PRODUCTS INC. 





—— « 2100 PAXTON STREET + HARRISBURG, PA. 
—=S A In Canada: ONTARIO, R. M. HUTCHESON, 10 Nordale Crescent, Hardington, P.O. 
= Toronto 15, Ont., Canada 

—_—_ QUEBEC, BRUCE C. WALLACE, 3275 Linton Boulevard, Apt. 9 





Mentreel, Quebec, Canada 
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The Triumph Manufacturing Co. 


“Galley duty in the Navy requires 


a motor control as rugged 


say Sheldon B. Storer (right) and 
Samuel T. Bryant (left), Sheldon 
Storer & Associates, Cincinnati, Ohio, 
representatives, Ward Leonard Elec- 
tric Company. 


WARD LEONARD 





as the 









machine” 





This Triumph vertical ‘‘kitchen’” machine is used by the 
Navy for everything from mixing dough to cutting French- 
fried potatoes, grinding coffee, sharpening cutlery. 

Such machines are operated by a wide variety of people 
wherever naval vessels or installations are found and it is essen- 
tial to keep them in operation with a minimum of down-time. 

In order to meet exacting Navy standards, Triumph consulted 
Ward Leonard for a motor control. Because of their long ex- 
perience and excellent record in the production and development 
of Navy controls of many types, Triumph was assured that 
Ward Leonard could supply them with sturdy, trouble-free 
equipment which would match the construction of their rug- 
gedly built machines. 

The Ward Leonard controllers used by Triumph vary depend- 
ing on whether the power supply is a-c or d-c. For d-c applica- 
tions they are Ward Leonard, Bulletin 4556, across-the-line 
starters, magnetic type, continuous duty, semi-automatic opera- 
tion with overload and low voltage’ protection, drip-proof 
enclosure and spraytight pushbutton station; Bulletin 4651 is the 
equivalent for a-c applications. 

Complete operating and maintenance instruction books were 
supplied the Navy as a result of the team work of William Leuze, 
chief engineer of Triumph, and Samuel Bryant of Ward Leonard. 

Ward Leonard field engineers are always ready to work with 
you to solve your electrical control problems. When your produc- 
tion demands exact engineering, quality manufacturing, prompt, 
efficient handling and shipping, call on Ward Leonard. 


Na da 
ELECTRIC COMPANY 


MOUNT VERNON, NEW YORK 
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TO INSURE HIGH METAL QUALITY, Frank 
DePaola, chemist, studies samples micro- 
scopically for grain and crystal structure. 





AN A-C MOTOR CONTROLLER undergoes a 
careful wiring check by Donald A. Parsons 
of Ward Leonard’s Test Department. 





















MAGNETIC OVERLOAD RELAYS are tested for 
tripping time by Anthony J. Bellitto before 
they are installed on motor control panels. 





COMPONENTS OF A-C SOLENOID STARTERS are 
being assembled in Ward Leonard's plant 
in Mount Vernon, New York. 


DISTRICT OFFICES 





AND REPRESENTATIVES 


Atlanta 5, Georgia 
Baltimore 18, Md. 
Charlotte 1, N. C. 
Chicago 4, Illinois 
Cincinnati 2, Ohio 
Cleveland 14, Ohio 
Corpus Christi, Texas 
Denver 2, Colorado 
Detroit 21, Michigan 
Hartford 6, Conn. 
Houston 1, Texas 
Kansas City 2, Mo. 
Knoxville, Tennessee 
Los Angeles 13, Calif. 
Memphis 3, Tenn. 
Minneapolis 5, Minn. 
Newark 2, N. J. 
New Orleans 13, La. 
Philadephia 2, Pa. 
Pittsburgh 16, Pa. 
Roanoke, Virginia 
Rochester 7, N. Y. 
$t. Lovis 10, Mo. 
Salt Lake City 1, Utah 
San Antonio, Texas 


San Francisco 3, Calif. 


C. B. Rogers and Associates 
Durling Electric Co. 
James L. Highsmith & Co. 
Ward Leonard Electric Co. 
Sheldon Storer and Assoc. 
The Ambos-Jones Co. 
Brance-Krachy Co., Inc. 
Mark G. Mueller 
Jesse W. Eakins Co. 
Ward Leonard Electric Co. 
Brance-Krachy Co., Inc. 
Maury E. Bettis Co. 
John G. Pettyjohn 
Ward Leonard Electric Co. 
E. E. Torkell 
Matvin H. Kirkeby 
Ward Leonard Electric Co. 
Electron Engineering Co. 
Ward Leonard Electric Co, 
W. A. Bittner 
Lynn H. Morris 
Ward Leonard Electric Co. 
Ward Leonard Electric Co. 
Leonard M. Slusser 
Brance-Krachy Co., Inc 


L. F. Church Co. 





Seattle 4, Wash. Northwestern Agencies, Inc. 















Tucson, Arizona | Central Station Equipment Co, 


From PT Boats to Battle Wagons — 
Ward Leonard Designs Controls to Meet 
Exacting Specifications 


Washington 5, D. C. Federal Engineering Co., Inc. 


CANADA 


At sea, electrical controls or compo- Edmonton, Alta. | D. M. Fraser, Lid. 
nents must meet exacting service con- 
ditions involving mechanical shock, 
vibration, salt spray, plus pitch and roll. 

The Ward Leonard control line in- 
cludes devices designed especially for 
Navy, Coast Guard and Marine use, as 
well as the well-known industrial con- 
trol line. For example, Ward Leonard 
makes pushbutton stations for the Navy 
and Marine applications, and a com- 
prehensive line of commercial push- 
button stations. This holds true for a 


great variety of components. 


Ward Leonard frequently builds spe- 
cial control items which involve contac- 
tors, starters, rheostats, relays, resistors, 
and other major electric components. 

Ward Leonard controls are of unit 
construction. Each component is manu- 
factured and tested independently. 
These components are then combined 
and mounted to suit customer’s exact 
requirements. 

Consult Ward Leonard on the ex- 
treme flexibility and adaptability of 
Ward Leonard controls and compo- 
nents to meet your special needs. 


Halifax, N. $. D. M. Fraser, Ltd. 


Montreal 25, P. Q. D. M. Fraser, Ltd. 
Toronto 1, Ont. D. M. Fraser, Ltd. 
Vancouver, B. C. D. M. Fraser, Ltd. 


Winnipeg, Man. | D. M. Fraser, Ltd. 


EXPORT 


New York 4, N. Y. | Ad. Auriema, Inc. 


Ward Leonard’s com- 
PCM Ursin tee Bie te 
book, “Handbook of 


Power Resistors,”’ $3. 
per copy. 


RHEOSTATS MOTOR CHROMASTER 


CONTROLS 


RELAYS 
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This man can show you... 







How to make 
stronger assemblies 
and save fastening time 





Ask a P-K Assembly Engineer how you can improve 
product strength. Often, a switch to P-K screws gives you 
a double advantage. You get fasteners that set up tight 
and stay tight. You also get a simpler fastening method that 
makes record savings in assembly time. 

The P-K Assembly Engineer’s experience is based on 
more than a million applications of P-K Screws in the 
nation’s best-known products. He can quickly tell you which 
type, from Parker-Kalon’s complete line, will help you 
make better, faster, stronger assemblies, at lower cost. 


Today, more than ever, the P-K Assembly Engineer 





is a good man to have on your production team, showing 


— siahil f — ae you the shortcuts in assembly that will help you beat 
asting security oj jastenings ts unperative in . 


assembly of this Fan-Glo Heetaire, to resist the squeeze on profits. He'll call at your request. 
vibration and insure rigidity. Seven P-K Type . o ace a, 
A Phillips Head Sheet Metal Screws fasten the Parker-Kalon Corp., 200 Varick Street, New York 14. 


CRS back cover to the welded case-can be easily 
removed and replaced when necessary. All screws 
are driven with air-operated driver in 4 minute. 





~.) Your INDUSTRIAL SUPPLY DISTRIBUTOR ... 
{| = your local source for P-K Screws . . . works side by 
side with the P-K Assembly Engineer. Their 
combined efforts are solving many difficult problems 





of planning and procurement. Let them help you, 








Type A Hardened Sheet Metal Screw, one of 
five standard types of P-K Self-tapping Screws, 
shown with Phillips Recessed Head. Made also 
with slotted head. 


A. PARKER-KALON® 
Met pail SELF-TAPPING SCREWS 


FOR EVERY METAL AND PLASTIC ASSEMBLY 
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LAMINATED PHENOLIC TUBING 
are more than ever before — the first choice 
A GRADE FOR EVERY NEED! in the electronic and electrical industries. 


Diameters — wall thicknesses and lengths to meet They combine proven performance with low 
regular or special adaptations. cost and excellent service! 


IN RADIO AND TELEVISION their use is almost Wherever high dielectric strength, low moisture 


universal. They have high insulation resistance and . . 
low moisture absorption. Their low dielectric loss is absorption, physical strength, low loss and good 


suitable for ultra high frequency applications. machineability are of prime importance . . . the 


combined electrical and physical properties of 
IN ELECTRIC MOTORS for armature shaft spacers, 


insulators, brush holders, and many similar force-fit 


applications requiring machining, Clevelite is partic- CLEVELITE and COSMALITE 
ularly suitable. are essential. 
IN RELAYS, CONTROLS, SELENIUM RECTIFIERS, — 
the various grades of Clevelite Phenolic Tubing have IMMEDIATELY AVAILABLE! 
special properties that guarantee complete satis- 
faction. Tell us your needs. 
* Reg. U. S. Pat. Off. 


6201 BARBERTON AVE. CLEVELAND 2, OHIO 


Ue CLEVELAND CONTAINERGP= 
e : . 
PLANTS AND SALES OFFICES at Plymouth, Wisc, Chicago, Detroit, Ogdensburg, N.Y., Jomesburg, N. J. : 
Wy Poy ng 8 ABRASIVE DIVISION at Cleveland, Ohio 
Ww pes pl CANADIAN PLANT: The Cleveland Container, Canada, Ltd., Prescott, Ontario 
che ar 
For CL ENES 
call REPRESENTATIVES 
NEW YORK AREA R.T. MURRAY, 604 CENTRAL AVE, EAST ORANGE, N. J. 
NEW ENGLAND && S. PETTIGREW & CO, 62 LA SALLE RD., WEST HARTFORD, CONN. FE 


CHICAGO AREA PLASTIC TUBING SALES, 5215 N. RAVENSWOOD AVE, CHICAGO E- 


JULY 1952 


this NEW and SUPERIOR 


I electrical insulation 


( Trade-mark ) 


this amazing new material offers you: 


@ higher dielectric strength 
@ greater uniformity 


@ better physical characteristics 





ISOMICA is a built-up electrical insulating material 
made with thin, coherent, homogeneous, continuous 
sheets of mica paper (marketed under the trade 
name Samica), which are coated with organic or 
inorganic silicone binders, and cured under heat and 
pressure. The result is ISOMICA. 


ISOMICA is more uniform in weight and thickness 
than built-up mica made with mica splittings. It has 
substantially higher minimum dielectric strength, 
and it does not chip or flake. 


Extremely Versatile 


ISOMICA can be made in the form of sheets, tubes 
and tapes, as well as formed parts made to your 
specifications. By modifying the kind and quantity 
of binder, as well as the degree of cure, it can be 


produced in various types or grades to meet your 
specific electrical insulation needs. 

Many types of specialty mica insulation which can- 
not be produced successfully with mica splittings 
can be made with JSOMICA. Most types of built-up 


mica products now using splittings can be improved 
with ISOMICA. 


It may well be the answer to your electrical insulation 
problems. Let us put our 58 years of experience in 
this field at your service. 


Write for information 
Descriptive literature is available, and will be sup- 
plied promptly on request. Samples of various types 
of ISOMICA will be furnished gladly for test purposes. 
Write us today...on your company letterhead, please. 


Applications of Typical Isomica Parts 


(In Class H or Class B motors, generators, transformers, etc.) 


FLEXIBLE MATERIAL 
and TAPES 

Slot liner, core and 

ground insulation. 

Phase to phase 

insulation. 

Phase and end-winding 

insulation. 

Primary-secondary 

separation. 

Coil exteriors and cable 

splices. 

Coils, cable and cell 

wrapper tapes. 


MOLDED PARTS 
Formed parts of various 
shapes. 


Commuvutator Vee rings 
and cones. 


Slot cells and troughs. 
End-bell insulation. 
Coil forms and spools. 


Tubes of varying 
cross section for 
terminals, bars, etc. 
High tension terminals 
and barriers. 


Angles and bushings. 


SEGMENT PLATES 


Variously shaped flat 
parts subjected to -heat 
and pressure. 


Commutator segments. 


Barriers, washers and 
discs. 


MICA Yuauledlor COMPANY 


Schenectady 1, New York 


Offices in Principal Cities 
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Photographic comparison of the new G-E Drawn-oval capacitors (in color) and the conventional units they replace, showing savings in size. 


New General Electric Capacitor 
is Smaller, 10 to 20% Lower in Price 


If you’re using fixed paper-dielectric capacitors with case styles CP53 
and CP70 in ratings from | to 10 muf, 600 to 1500 volts d-c or 330 to 660 
These fixed paper-dielectric volts a-c—these Drawn-oval units offer you improved reliability in addi- 


4 ticall led it tion to an opportunity for reducing the size, weight and cost of the elec- 
ermetically-Seale capacitors trical equipment you manufacture. 

offer: In the new Drawn-oval capacitors, we get minimum seam length by 
using drawn-steel cases, attaching the capacitor covers with a double- 


@ Reduced costs—10 to 20% rolled seam of proven reliability. I his construction results in a lighter, 
yet stronger capacitor. Actual savings in size and weight vary with case 
style and rating but they can amount to as much as 30%. 


® Savings in size and weight 


This new construction has enabled us to increase output while 
® Double-rolled seams eliminating some critical materials. rhe resulting savings are passed on 
to you in the form of shorter shipments and lower prices. Prices average 
@ Drawn-steel cases 10 to 20% lower than standard capacitors, again depending upon case 
style and, of course, quantity ordered. 

® Savings in critical materials For more information on the new G-E Drawn-oval capacitors, their 
ratings, dimensions and prices, see your local G-E apparatus sales repre- 
sentative or write for Bulletin GEA-5777. Address Section 407-311, 
General Electric Company, Schenectady 5, N. Y. 
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The new SPIN-LOCK Screw is surer because it’s designed 
to hold tighter than conventional fasteners under vibra- 
tion. Its exclusive ratchet-like teeth under the head bite 
into the surface when assembled, preventing loosening. 
But this is just one of SPIN-LOCK’s many money-sav- 
ing features. You speed assembly and cut costs... thanks 
to SPIN-LOCK’s one-piece construction (no projections to 
catch fingers and clothes). Your workers do more fasten- 
ing per hour. ..no washer to add, driving in hard-to-reach 
spots is quicker, easier. You cut purchasing and inventory 
costs . . . just one requisition to fill, one part to stock. 
Hex, pan, truss, flat heads. Write to us or any of the 
companies below for data on types and specifications. 


‘Teeth of SPIN-LOCK Screw Final tightening embeds 
touch bearing surface before teeth in surface, assuring 
final tightening. positive locking. 





S > Puc: U.S. Pot. No. 2,253,241 RUSSELL, BURDSALL & WARD BOLT AND NUT CO., Licensor 


Tighter, Stronger, Surer Fastener! Port Chester, N. Y. — Rock Falls, Ill. — Los Angeles 33, Calif. 


UNITED STATES Central Screw Co. The Lamson & Sessions Co. CANADA 
Buffalo Bolt Co. Chicago 9, Ill. Cleveland 2, Ohio P. L. Robertson Mfg. Co., Ltd. 
Div. of Buffalo-Eclipse Corp. Keene, N. H. Birmingham 1, Ala. Milton, Ontario, CANADA 
North Tonawanda, N. Y. ‘ ; Chicago 4, Ill. 
ontinental Screw Company Seaboard Screw Corp. The Steel Company of Canada, Ltd. 

—— — & Mfg. Corp. New Bedford, Mass. West Warwick, R. I. Hamilton, Ontario, CANADA 

eet Scovill Manufacturing Co. 
National Lock Company Great Lakes Screw Corp. Waterville Division The Stowell Screw Co., Ltd. 
Rockford, lil. Chicago 27, Ill. Waterville 48, Conn. Longueuil, Quebec, CANADA 
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DRIVE DESIGN IS EASIER AND QUICKER 
when you use Allis-Chalmers matched compo- 
nents on your machines. Motor, control and 
Texrope V-belt drive are of coordinated design 
and manufacture. You can be sure that ratings 
will coincide, parts will fit. And you can fill 
practically all your drive needs from one de- 
pendable source. 


NATION-WIDE SERVICE 
Over a hundred independent, factory-assisted 
Allis-Chalmers Certified Service Shops cover 
every industrial area in the country. Your cus- 
tomers can get prompt, efficient service for the 
Allis-Chalmers drives on your machines wher- 
ever they are. 


MOTORS 


Standard open drip-proof, 
splash-proof, totally-en- 
closed, fan cooled and ex- 
plosion proof. Y2 hp and 
up, also wound rotor and de. 
Special motors to meet your 
requirements. 


ENGINEERING HELP 
Allis-Chalmers engineers are familiar with your 
problems because Allis-Chalmers builds many 
types of processing machinery itself. Call in the 
Allis-Chalmers representative early in your 
planning. He may be able to offer you valuable 
suggestions for improving your designs and cut- 
ting costs. No obligation, of course. A.3774 


Texrope and Vori-Pitch are Allis-Chalmers trademarks. 





ALLIS 
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Design Problems ! 


Texrope V-BELT DRIVES 


se 





CONTROL 


Complete matched con- 
trol for any motor in- 
cluding manual and 
magnetic starters, push- 
buttons, variable speed 


control. 
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Fixed speed and Vari-Pitch 
sheaves with stationary or 
motion control. Famous 
grommet beltconstruction. 
Most complete line of V- 
belt drive equipment in 
the industry. 


=! Get the Help You Neeet 


Allis-Chalmers representatives in every industrial 
center are at your command. Just call the office 


nearest you, 


Write Allis-Chalmers, Milwaukee 1, Wisconsin 


for helpful literature. 


Allis-Chalmers Motors and Control 51B6052 


Texrope V-Belt Drives 


ALMERS 








20B6051 


CHALMERS 
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Look for a 
1-Track 
Mind... 


For Results 
in Thermosetting Moulded Plastics 


Your thermosetting jobs are set for a clear right-of-way here 
at Kurz-Kasch. Compression, transfer and plunger mould- 
ing methods are what we are set up for expressly—both 
physically and mentally. Idea, of course, is to deliver all 
the advantages of specialization and experience. 

You want a moulder strong on tool control and production, 
too—and that’s the second strong part of our system. Matter 
of fact, we’ve just finished adding more mould-making ca- 
pacity to one of the finest toolrooms in the business. 

If you have a thermosetting job (any of ’em including Teflon 
or moulded glass-filled polyesters) that track’s pretty clear 
right now. If, on appraisal, the job you submit can be more 
effectively handled by other moulding methods, we'll be 
happy to recommend fellow-specialists in the proper fields. 
Call us—or one of our offices. 


FOR OVER 36 YEARS PLANNERS AND MOULDERS IN PLASTICS 





Kurz-Kasch, Incorporated ¢ 1419 South Broadway ¢ Dayton 1, Ohio 


BRANCH SALES OFFICES: New York, Lexington 2-6677 * Rochester, Hillside 4352 * Chicago, Harrison 7-5473 * Detroit, 
Trinity 3-7050 * Philadelphia, Granite 2-7484 * Dallas, Logan 1970 * Los Angeles, Richmond 7-5384 * St. Louis, 
Delmar 9577 * Toronto, Riverdale 3511 * EXPORT OFFICE: 89 Broad Street, New York City, Bowling Green 9-775). 
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ANOTHER IMPORTANT MEMBER 
OF THE SNAP-LOCK 90°))° 


DEPENDABLE AUTOMATIC OPERATION OF THE SIMPLIMATIC LATHE 


Here is another example of the need for depend- 
able limit switch operation under exacting condi- 
tions of heavy-duty service. 


The limit switches employed to control certain of 
the motions in the completely automatic cycle of 
the Gisholt Simplimatic Automatic Lathe are a 
critical factor in the satisfactory operation of the 


machine. 


Snap-Lock was Gisholt’s logical choice—and five 
separate uses of it are made on the Simplimatic: 
three to control tool slides. one to control the spindle 


during retraction of the platen table, and one to en- 


*More than 90% of America’s leading machine tool builders have standardized on Namco Snap-Lock 
Limit Switches—for dependable operation under the extremes of heavy-duty service. 


ta 


CLEVELAND 8, OHIO 


The NATIONAL 


176 EAST 131st STREET 


gage the second speed when a two-speed drive- 


motor is used. 


Profit by Gisholt’s example. When you want de- 
pendable limit switch operation, specify Snap-Lock. 
There is a size and type to suit every industrial 
application; special mountings are available. May 
we show you how they can be designed into your 


product? 


The complete range of Namco Standard 
Snap-Lock Limit Switches is illustrated 
and tabulated in our new engineering 


bulletin EM-51. 


Ask for your copy. 





i 
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If the results of freehand lettering were 
always something to be proud of, there 
would be little or no need of special 
lettering aids. But as draftsmen know, 
freehand lettering is often irregular in 
appearance, and seldom can two men in 
a department letter exactly alike. Even 
as simple a device as a height guide 
helps considerably. Yet it fails in the 
important function of controlling the 
shape and regularity of the letters. 


» Se woes fo 


SEN 


SS 


2 


An obvious way of controlling shape as 
well as size is to use a stencil guide. 
To avoid the broken lines characteristic 
of stencils, guides were first devised 
consisting of cut-out portions of letters 
which could be combined to compose 
complete letters. However, they covered 
the work in progress, obscuring it from 
view, and the appearance of the finished 
lettering still depended largely on the 
skill of the operator. 


To afford greater control, a stencil guide 
was developed on which all but a few 
letters were complete in outline. Shift- 
ing the guides with a shuttling motion 
permitted the breaks in the lines to be 
filled in. Like all stencils, these too 
covered up the lettering, and they also 
had to be supported slightly above the 
drawing surface so they could be shifted 
without smearing the work. 
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Instead of stencils, the LeRoy Lettering 
Set has templates with grooved charac- 
ters which guide the pen virtually by 
“remote control”. In place of a hand- 
held pen, there is a movable scriber. It 
combines a lettering pen, a pin that fits 
in and follows the grooved characters, 
and a sliding pivot, and it holds them 
in triangular relationship. Because a 
straight groove in the template restricts 
the motion of the pivot, the movement 
of the pen is governed entirely by the 
movement of the tracer pin. 





With the Leroy scriber, the lettering is 
done above the template where it is 
always visible and me from smearing, 
instead of through a stencil. Each letter, 
numeral or symbol is formed completely 
with unbroken lines, without moving 
the template. Its size and shape are 
entirely controlled by the template 
grooves, so that rapid, uniform letter- 
ing is easy. By a simple adjustment of 
the scriber, either vertical or slant let- 
tering is possible from the same template. 


With a Leroy Lettering Set, you can draw capitals, lower case 
letters and numerals from a single template. You can form perfect 
letters on the first trial, and can develop speed with a few minutes’ 
practice. No guide lines, no “roughing in”, no erasing. You can be 
sure of uniformity throughout the drafting room, in pencil or ink. 


There are LEROY templates and pens for every size and thickness 
of lettering normally required, as well as templates with engineer- 
ing and scientific symbols and with special alphabets. K&E can 


also produce special templates for phrases, symbols or trade marks 
of your own design. 


Ask your K&E Distributor or Branch to tell you about other 
Leroy features, or write to us for complete booklet on LERoy. 






t 






You will find “Quick Set" the handiest large 
bow combination you've ever used. It has a 
trigger-quick action for coarse settings plus 
micrometer adjustment for precise settings. 
Complete with interchangeable pen and 
pencil inserts for circles up to 12/2" diameter 
in pencil and 12". diameter in ink. 





Cut down on the clean-up with an ABC* 
Dry Clean Pad. Tiny gum eraser particles 
sift through the mesh of the pad. Sprinkle 
them in a light film over the drawing sur- 
face before starting work and you'll have 
no graphite smears. Use it the same way 
for final clean up. Contains no grit or 


abrasive. *Trade Mark 
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Which of these 23 firms 
can reduce your costs— 
increase your sales? 


AMERICAN SCREW CO. + ATLANTIC SCREW WORKS, INC. 
THE BLAKE & JOHNSON CO. + CAMCAR SCREW & MFG. CORP. 
CENTRAL SCREW CO. + CONTINENTAL SCREW CO, 

THE EAGLE LOCK CO. + ELCO TOOL AND SCREW CORP. 
GREAT LAKES SCREW CORP. + THE H. M. HARPER CO, 
THE LAMSON & SESSIONS CO. + NATIONAL LOCK CO. 

THE NATIONAL SCREW & MFG. CO. + PARKER-KALON CORP. 
PHEOLL MFG. CO. + ROCKFORD SCREW PRODUCTS CO. 
SCOVILL MFG. CO. + SHAKEPROOF INC. 

SOUTHERN SCREW COMPANY + THE SOUTHINGTON HDWE. MFG. CO. 
STERLING BOLTCO, + STRONGHOLD SCREW PRODUCTS, INC. 

WALES-BEECH CORP. 


A. All of them... because all of them make 
Phillips Cross-Recessed-Head Screws 


Your customers recognize these nationally advertised fasteners as the clue 
to quality. Millions of readers of The SATURDAY EVENING POST are 


panvectny being constantly reminded that ‘““X marks the spot.” So, they're looking for 
MATED! Phillips Screws on the products they buy. That means extra sales for you. 
fore And that’s not all. You save time, work, and money with Phillips 
noe Wood, Machine, Tapping Screws or “Sems.” They save up to 50% 
Look for the driving time, set up tighter, reduce damage due to slippage. Use them 


name Phillips 


ane amen more...and get more sales. 


x marks the spot... the mark of extra quality 


PHILLIPS GusscessedHead SCREWS 


As Advertised in 






Tex € FASTENERS oF TODAY «. - «- AND oO F THE FUTURE 
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Our Blue Ribbon Resistor—designed in 1939—was the 
firs: flat or strip resistor in the field. And now, though 
there are others of similar type, the Hardwick, Hindle 
Blue Ribbon still holds first place—and is still winning 
“blue ribbons,” and such comments as quoted above. 

Although its basic design is the same, recent im- 
provements assure you “the finest flat resistor made.” 

Our crazeless gray enamel completely eliminates 
the disastrous crazing which results in failure of the 
resistive element due to moisture penetration from 
humidity, salt and other severe atmospheric conditions 
—thus giving greater dielectric strength. 

The aluminum thru-bar, in contact with the internal 
surtace of the ceramic core, distributes the heat more 
uniformly along its entire length—than conventional 
tubular resistors. 

The studs—corrosion and rust resistant—are peened 
to serve as mounting supports and also to permit the 
stacking of two or more units when space need be 
saved. And our unique method of fastening the tube to 
the thru-bar prevents loosening under vibration. 

As compared to the conventional tubular resistor 
Blue Ribbons give you: 


RESISTORS 




















1. Higher wattage rating per unit space require- 
ment. 


2. Reduction in space behind the panel or mount- 
ing surface. 


3. Sturdy but simple mounting, either single or 
stacked. 


4. Lighter weight. 

5. Lower induction. 
Our Blue Ribbons are designed for and manufactured 
in accordance with JAN-R-26A specifications. 

Send for our catalogue, showing these and other 
Hardwick, Hindle resistors of distinction. 


HARDWICK, HINDLE, INC. 


Rheostats and Resistors 
Subsidiary of 


THE NATIONAL LOCK WASHER COMPANY 


Established 1886 
NEWARK 5, N. J. U.S.A. 





The mark of quality 


For more than a quarter of a century 













Designer 


Announcing a complete new | | 
with standard components | | 


First, there is one basic type of contact block... 












Heart of these new units is a single-pole Double-pole, double-throw units are made ... and tandem combinations with 4 normally 
double-throw contact block which itself can by mounting two basic blocks on the same open and 4 normally closed contacts are 
handle most machinery applications. mounting plate to form a compact assembly... made using 4 blocks and an adapter plate. 


then, interchangeable color rings for coding .. . 


SIE PATNI 

















4 
ss bass ER a Ss Sas dans Sadie a eS $ a cabal SRR SS i 
Color coding for the new control units is Color coding on push buttons and selector Rings are visible from all angles. Color is out- 
provided by removable color rings in black, switches can easily be changed by replacing side active zone, won't be hidden by oil or 
red, green, yellow, or white. color ring with another of desired color. dirt. (Maintained-contact unit shown.) 
* 7 ' 
and any of these interchangeable operators . 
FS 1 | 
| cai a 
f 2 { 
| | 
el t 
| 
’ _ 
Available for your stock—plus this standard . «+ extra-long buttons, cylinder locks, com- And here's another new G-E device: an : 
button, selector switches, and _indicating- bination jog-push units (shown), and locking oiltight potentiometer. It's especially suited 
lights—are mushroomhead buttons. . . bars—a complete selection for your needs. for use with adjustable-speed machine drives. 


GENERAL @@) ELECTRIC 
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| oiltight push-button line 
}| to cut your inventory costs 


Comparison proves new self-a-line Machinery industry’s needs met 


contacts have longer life 


es 


by “building-block flexibility” 
full coverage, faster shipment 


Here is General Electric’s new oiltight push-button 
line-—designed particularly to meet the needs of ma- 
chine designers and manufacturers. Flexibility and com- 
plete coverage are the design keynotes: the simple 
os combination of a few component parts gives you the 
right push button or selector switch for every applica- 


sep 


ONE SD! MP MDs ed ee Me: 





Standard Contact—If contacts New Self-A-Line Contact—Con- 


ETL EL PN SAT 


become misaligned for any reason, tacts always open evenly re- tion. And because these components are standardized, 
one tip opens before the other, gardless of any misalignment. you benefit from off-the-shelf shipments and smaller 
’ resulting in increased wear of Wear is distributed evenly over inventories. 

; this tip. Effect is cumulative, lead- both contacts. Result: a 2:1 increase These are features that save you time and money: 
; ing to excessive tip burning. in life (by actual load life tests). ; : < 
one basic contact block for all units--one removable 
ring available in five colors for all coding—all-angle 
New enclosure design simplifies color visibility—a complete selection of interchange- 
rs : a able operators—finest available materials —easier wiring 

wiring and installation and servicing. 


ee 


Unit components, units, enclosures, or complete 
stations are all available in this new G-E line. Get the 
full story now! See your G-E representative and send 
for new Bulletin GEA-5779. General Electric Co., 
Schenectady 5, N. Y. 


: 





General Electric Company, Section F668-94 
Schenectady 5, New York 


Please send me GEA-5779, a new 8-page bulletin describing 
the new G-E oiltight push-button units. 





CJ for reference purposes 
C1 in connection with immediate projects 


! 
Back mounting of contact blocks mean they stay in place | 
when enclosure cover is removed, permitting fast, easy con- | CONSULT YOUR McGRAW-HILL ELECTRICAL CATALOG FOR 





PRODUCT ENGINEERS! You'll find “everything electric” for 


nections directly to the blocks. New enclosures of sturdy, 
machinery manufacturers in the General Electric section. 


light-weight aluminum meet JIC standards in every detail, 
are made to accommodate one to nine units. Also available 
are complete oiltight stations assembled to your order. 


NAME___ — cin tae ici 
COMPANY 
STREET__ 


CITY 
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PUNCH IT— 
Intricate parts are 
punched on high 

speed presses. 


DRILL IT— 


Dilecto drills 
fast and clean. 










Dilecto can be fed 
rapidly, without 
forcing. 






MILL IT— _ 


Dilecto takes higher 
e ly speeds and feeds. 
a 


A LAMINATED PLASTIC THAT’S EASY TO MACHINE! 
Dilecto sheets, rods, and tubes have been machined into thousands of parts 
—some simple and some amazingly intricate. Engineers everywhere are 
specifying Dilecto for applications requiring a strong, low cost, high quality 
plastic. Here’s why: 

Non-metallic Dilecto remains unaffected by water, steam, oil, most chemi- 
cals, dies, solvents, acids. Silicone—glass fibre Dilecto withstands 200°C. 
(392°F.) continuous operating temperature. Mechanically strong, electrically 
superior, Dilecto is light weight and easy to fabricate. 

Your C-D-F sales engineer can tell you about applications, grades, deliver- 


ies. Give him a call today (sales offices in principal cities)—he’s a good man 
to know! 


Write C-D-F, Newark, Del., for new... free plastics machining notebook. 


NEWARK 13, DELAWARE 
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(ADVERTISEMENT) 


Automatic Steam Products 
chooses Honeywell for 
accurate, foolproof 

control 


“We have been using Honeywell controls 
on our Sussman boilers for over five 
years.’ says Mr. George Schrank of 
Automatic Steam Products Corp., New 
York, N. Y. “Price, quality and service all 
entered into our choice. Control must be 
accurate and dependable . . . as nearly 
. . because these 
boilers are used primarily by people hay- 
ing limited mechanical knowledge.” 


foolproof as possible : 


\ typical Sussman boiler is shown at 
right. The Pressuretrol mounted above the 
boiler automatically cuts off heat input 
when steam pressure rises to a preset 
value, by opening the holding current 
circuit of the Honey well Contactor at the 
right of the boiler. Seen in closeup below, 
the compact, rugged Pressuretrol is readily 
mounted right on the steam line. 

The more than 7000 Honeywell indus- 
trial controls cover a broad range of 
applications for regulating temperature, 
pressure, vacuum, humidity and other 
conditions. All are backed by a nation- 
wide field engineering and service organ- 
ization. 


AUTOMATIC 
ba Tea) 


Mandela teh AS 





L414B Pressuretrol with special 
Sussman nameplate 


NEW NEWSPAPER HELPS 
DESIGN ENGINEERS 


Honeywell's Industrial Division now is- 
sues a periodic publication—/ndustrial 
Control News—which contains detailed 
information on many new and unusual 
applications for automatic controls 
throughout industry. Originally con- 
ceived for the benefit of production and 
maintenance men, the publication now 
has a special section devoted to the prob- 
lems of design engineers. According to a 
release from the company, anyone in- 
terested in industrial controls can con- 
tribute to Industrial Control News . 
and can receive copies . . . by sending 
name, company, title, and address to 
MINNEAPOLIS-HONEYWELL REGULATOR Co., 
Industrial Division, Station 40, 4466 
Wayne Ave., Philadetphia 44, Pa. 


JULY 1952 


Safety for Sussman Boilers 
with a Honeywell Control 
There’s a Honeywell Control for your job, too! 


Sussman electric boilers, made by Automatic Steam Products Corp., 
are designed for installations ... from scientific laboratories to tailor 
shops... which need a compact, efficient supply of relatively small 
amounts of steam. Each boiler comes equipped with a Honeywell 
Pressuretrol. . . a tireless automatic guardian that prevents excessive 
pressures, and removes the dangers of operation by inexperienced 
personnel. Many Sussman boilers also utilize a Honeywell Magnetic 
Contactor to regulate heating current. 

The same qualities of economy and dependability which made 
Honeywell controls the choice for this application will prove equally 
valuable in your product designs. Our local engineering represen- 
tative will be glad to discuss your applications in detail. Call him 
today... he is as near as your phone. 

MINNEAPOLIS-HONEYWELL REGULATOR CoO., Industrial Division, 
4466 Wayne Ave., Philadelphia 44, Pa. 


MINNEAPOLIS 


A Honeywell 
Fiat we Couttols 


@ Important Reference Data 


WRITE FOR YOUR COPY OF NEW CATALOG NO. 8304, “INDUSTRIAL CONTROLS.” 
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Gained 30% more pumping capacity; saved about $50,000 


Engineers of a leading chemical company had to 
increase pumping capacity in one production unit 
by 30%. They did so by having 31 motors with 
name plate ratings of 50 and 60 hp at 850 rpm, 
rewound with Class H insulation to put out 75 to 
90 hp at 1150 rpm. 


New 75 hp motors with conventional insulation 
plus installation would have cost $68,200. Rewind- 
ing, plus installation on the original mounts, cost 
about $19,000. That's an initial saving of almost 
$50,000. 


Equally important has been the added life and 
reliability of these Class H motors. The old 50 and 
60 hp motors burned out at the rate of one a month 
or 48 failures in 4 years. Rewound with Class H 


a this coupon Joday 


insulation, these same motors have been deliver- 
ing at least 50% more power for the past 4 years 
with only 6 failures. 


That's why more and more engineers and manage- 
ment men specify Class H insulation for hard 
working motors, for critical motors that determine 
productive capacity, and for motors subjected to 
high ambient temperatures and excessive moisture 
or corrosive chemicals. 


It has been proved over and over again that 
Class H insulation made with Dow Corning Sili- 
cones has 10 to 100 times the life expectancy of 
the next best class of insulating materials; can be 
used to increase the power per pound ratio in 
electric machines by as much as 50%. 


You can also reduce or eliminate motor outages due to bearing 
failure; specify Dow Corning 44 Silicone Grease for motor bearings. 


In open and single shielded bearings designed for high temperature opera- 
tion, Dow Corning 44 has 8 to 10 times the life expectancy of conventional 


greases. It gives life-time lubrication in permanently sealed bearings. 


Dow Corning Corp., Dept. AE-19, Midland, Mich 
Please send me 

Catalog of Class H Insulating Materials 

List of Class H motor repair shops 


| 

| 

| 

I 

l Data on Silicone Grease for motor bearings 
| 32-page booklet entitled ‘‘What's A Silicone?’ 
! 

I 

I 

| 


Name 

Company Midland Michigan 

oa ~ Zz Stat Atlanta - Chicago - Cleveland ~ Dallas . New York - Los Angeles - Washington, D.C. 
\ in Canada: Fiberglas Canada Ltd., Toronto . in England: Midland Silicones Ltd., London 
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For long-lasting protection 
U.S. Holdtite Rubber Tape is oO Oo 
unbeatable for perfect splicing \ = . 
when used with U.S. Holdtite U.S. Holdtite Friction Tape is a wall of safety. A 
Friction Tape. Both exceed 


A.S.T.M. specifications. powerful grip... high-tensile and high-dielectric 






IN ET AE ig MOIS “OC 


QUALITY PRODUCTS OF strength...no pinholes to cause dangerous leaks... 
straight-tearing, non-ravelling. Exceeds A.S.T.M. 


specifications. 





UNITED STATES RUBBER COMPANY 


TAPE DEPARTMENT * ROCKEFELLER CENTER, NEW YORK 20, N. Y. 
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“Ever think of having these, die-cast by Hoover?” 


When you need a lot of production, fast 
... Hoover Die Castings 


Whether you make a simple one-piece metal prod- 
uct or one of many parts, there’s a good chance 
that Hoover Die Castings can give you faster pro- 
duction, better appearance, lower costs. 


And because they are made from zinc and alu- 
minum alloys, Hoover Die Castings often can re- 
place more expensive metals while making the 
finished product lighter, stronger, and more satis- 
factory in the hands of its users. 


Isn’t this a good time to talk it over? Hoover Costs Cut Vs 
has the staff, the facilities, and the experience to comeeiy made from bronze, this lock as- 
. ° : . -mbly is now die-cast by Hoover f 
give you practical help with your planning and to a 


assure on-the-dot accuracy and on-time delivery. After a careful analysis of comparative 


costs, the manufacturer writes... “‘we effect 


a saving of approximately 334%.” 
Write for free booklet, or ask for a 
Hoover engineer to call. 





THE HOOVER COMPANY, Die Castings Division, North Canton, Ohio 


HOOVER 


Specialists in the field of die castings since 1922 
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THE BASSET HOUND, a hunting dog, 
is famous for his keenness of scent. 
The ears are long enough to fold 
over the tip of the nose and heavy 
dewlaps hang from a short power- 
ful neck. The short legs are capable 
of tireless action. 
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“Pedigree” is a Fancy Name for"Quality” 
... In Bassets or in Boxes 






XN D in both cases, it’s earned by know- 
ing and controlling every step in de- 
velopment, right up to the finished article. 


UNION traces the ancestry of its corru- 
gated containers all the way back to Union- 
owned forests . . . controlled through every 
step of manufacture in Union mills (largest 
in the world) and right up to the shipping 
of Union boxes to your plant. 


That earns a pedigree for Union boxes, 
because you know you can'depend on every 
shipment being up to the same high stand- 
ards. You can reduce breakage, pilferage, 
returns. 


Union Carbide and Carbon agrees, and 
ships its nationally known Prestone Anti- 
Freeze all over America in Union’s pedi- 
greed boxes—just as hundreds of other 
famous firms do. 


Dependable Packaging Since 1872 


UNION Corrugated Containers 


UNION BAG & Paper Corporation 


Principal Offices: WOOLWORTH BLDG., NEW YORK 7, N. Y. 
Corrugated Container Plants: SAVANNAH, GEORGIA + CHICAGO, ILLINOIS * TRENTON, NEW JERSEY 
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TYPE RK — Capacitor-Start Induction. For single- 
phase general purpose applications requiring high 
starting torque—normal starting current. Economi- 
cal to maintain . . . requires minimum servicing .. . 
free from vibration and noise .. . gives years of 
service. '/, to 3 hp. 





Rk 


TYPE RA — Repulsion-Start Induction. For general 
purpose applications with high starting torque— 
low starting current. No other single-phase motor 
has its ability to continually start heavy loads, or 
to stand up under long and frequent starting peri- 
ods. 1/2 to 15 hp. 








TYPE RP — Open type Polyphase Squirrel-Cage 
Motor. Steel frame—completely drip-proof in any 
horizontal position, in frames 326 and smaller— 
available with either sleeve or ball bearings which 
may be relubricated when necessary. For all gen- 
eral purpose applications. 1/, to 400 hp. 


TYPE CP — Totally Enclosed Fan-Cooled Motor 
Fully protected against filings, steel chips, grit, 
abrasives, or fumes. Requires no maintenance 
other than periodic lubrication. Also available in 
explosion proof type HP. 1 to 250 hp. 
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motor performance is a 
“must” for your product - 


specify WAGNER! 


The selection of the motor to power your product is all-important. Day-in, 
day-out dependability . . . troublefree long-life operation . . . a well-known 
name... and fast service, when needed, are all factors that help maintain your 
good reputation. 


Re 


oS 
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The wide range of types and sizes of Wagner motors permits the selection of a 
trim, compact standard motor to meet your definite needs. Bulletin MU-185 
; gives full information on the complete line. Write for your copy. 


4 GOOD REASONS WHY- 


i » Wagner Motors, for over sixty years, have established unexcelled records 


for continuous, troublefree performance. 


LAT ALLE IAA: 


2 Wagner Motors are well-known for their superior quality and their 
e 
sturdy design and construction. 


3 The many types of motors and motor modifications in the standard 
* Wagner line helps the designing engineer in his selection of the right 


motor for the job. 


4 Users of Wagner Motors are assured of fast service through Wagner’s 
* nationwide service organization of 26 Wagner-owned Service Branch 
Warehouses and more than 650 Authorized Service Stations which pro- 

vide on-the-spot service, replacement motors, or genuine Wagner motor 


repair parts. 
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WAGNER ELECTRIC CORPORATION 
6454 Plymouth Avenue «+ St. Lovis 14, Mo., U.S.A. 










ELECTRIC MOTORS + TRANSFORMERS + INDUSTRIAL BRAKES 
AUTOMOTIVE BRAKE SYSTEMS—AIR AND HYDRAULIC 














BRANCHES IN 32 PRINCIPAL CITIES 





M52-14 
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D-1224 


1/8” diameter 
1/4” length 
Potted in thermo- 
setting compound. 





2 Times 
actual Size 
D-1224 
RMS applied voltage, mox. .... 26 volts per cell 
Peak inverse voltage .......... 60 volts per cell 
RMS input current, mox. ...... 500 microamperes 
DC output voltage ............ 20 volts per cell 
Voltage drop at full load ........ 1 volt per cell 
DC output current, avg. ...... 200 microamperes 
DC output current, peak ....... 2.6 milliamperes 
GAG. DUBS GUITORE 2.0 .ccccecce 10 milliamperes 
Reverse Leakage at 10V RMS ... 0.6 microampere 
Reverse Leakage at 26V RMS .... 3 microamperes 
a ne 200 KC 


Also available in 2-cell Diodes. 


International 


RECTIFIER CORPORATION 




































D-1290 


RMS applied voltage, max. ..... 26 volts per cell 
Peak inverse voltage .......... 60 volts per cell 
RMS input current, max. ...... 3.75 milliamperes 
DC output voltage ............ 20 volts per cell 
Voltage drop at full load ........ 1 volt per cell 
DC output current, avg. ....... 1.5 milliamperes 
DC output current, peck ........ 20 milliamperes 
Max. surge current ............ 80 milliamperes 
Reverse leakage at 10V RMS ... 2.4 microamperes 
Reverse leakage at 26V RMS ... 12 microamperes 
PN NE OOD Soci savicse sstenses 100 KC 


Also available in 2, 3 and 4-cell Diodes. 


D-1290 


2 Times 5/32 diameter 
actual Size 9/32" length 
Potted in thermo- 

setting compound. 


GENERAL OFFICES: 
1521 E. Grand Ave. 
El Segundo, Calif. 
Phone El Segundo 1890 


CHICAGO BRANCH OFFICE: 


205 W. Wacker Dr. 
Franklin 22-3889 
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This spring 


is the heart 


of a 


precision 


Switch 
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IT’S MADE OF BERYLCO BERYLLIUM COPPER 


Designed for dependable operation 
over millions of cycles, this unit— 
manutactured by the Micro Switch 
Division, Minneapolis-Honeywell 
Regulator Company—is used in the 
most exacting modern equipment. In 
critical industrial applications, these 
switches control machine tools, busi- 
ness machines, instruments and 
materials handling equipment. In the 
present defense effort, they play an 
equally important role in weapons, 
ships, planes and tanks. 


Berylco beryllium copper made pos- 
sible the design of these switches. 
Berylco’s high endurance strength 


permits the necessary spring action to 
be crowded into the required space. 
Its ability to be hardened after form- 
ing permits a one-piece blade. Its 
greater uniformity permits more con- 
stant operating characteristics. 


The basic switch, shown here, has an 
Underwriters’ listing of 15 amp., 125, 
250 or 460 volts ac. Recent switches, 
so small that it takes 265 to make a 
pound, are rated at 5 amp., 125 or 
250 volts ac. These are only two of 
some 5,000 catalog items which can 
be produced inexpensively and in 
mass-production quantities because of 
the desirable properties of Berylco 
beryllium copper. 


It will pay you to find out what 
Berylco can do for you. Take advan- 
tage of the know-how of the world’s 
largest producer. Write or phone any 
of the offices listed below. 


VALUABLE ENGINEERING INFORMATION 
on Berylico beryllium copper is 
contained in a series of technical 
bulletins, published monthly. To 
receive your copy regularly, write on 
your business letterhead. 


TOMORROW'S PRODUCTS ARE 
PLANNED TODAY WITH 
BERYLCO BERYLLIUM COPPER 


Sample material available for testing purposes 


THE BERYLLIUM corporation 


DEPT. 2G, READING 5, PENNSYLVANIA 
New York + Springfield, Mass. * Cleveland - Dayton - Detroit - Chicago - Minneapolis - St. Louis - Seattle - San Francisco - Los Angeles 
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Representatives in principal world-trade centers 
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SIMPLE or COMPLEX... 





Special Rome Synthinol® 901 


HOOK-UP WIRE—8 MIL WALL 





“en 
Company 
Address 


Ts aie: 50s Zone 
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Underwriters’ approved for 
105° with no assigned voltage 


Look to. 


NX 





Special 136 


CONDUCTOR 





ROME SYNTHINOL 
INSULATED CABLE 


ome 





for your special cable requirements 


COMMERCIAL TYPE HOOK-UP WIRES 





Rome manufactures commercial type hook-up wires with 
three standard insulations. 
ROME HI-TEMP—<c rubber insulation with exceptionally 
high resistance to heat and moisture. Underwriters’ ap- 
proved for 75° C. 
ROME SYNTHINOL—a polyvinyl chloride thermoplastic 
compound, highly resistant to acids, oils, alkalies, mois- 
ture and flame. Underwriters’ approved for 80° C. 
ROME SYNTHINOL 901-—offers all the advantages of Rome 
Synthinol plus higher resistance to heat deformation, 
baking embrittlement, shrinkage and cracking; also im- 
proved solderability. Underwriters’ approved for 105° C. 
Available in sizes 24 AWG to 16 AWG for 300 and 600 
volt ratings (Rome Synthinol sizes 18 AWG to 14 AWG for 
1000 volts), plain or with outer covering. 


MILITARY TYPE HOOK-UP WIRES 
Rome Cable is an approved manufacturer of military types 
SRIR, SRHV and WL, complying with Army-Navy Joint 
Specification JAN-C-76, as well as shipboard types SRI 
and SRIB conforming to Specification MIL-C915. Insulated 
with Rome Synthinol, these wires are manufactured in a 
complete range of specification sizes. 


ROME CABLE CORPORATION 
Dept. EM-7, Rome, N. Y. 


Please send me information on Electronic Wiring 


State 


ROME :- 


TORRANCE > 


Designing and manufacturing special wires 
and cables to meet the most exacting require- 
ments of electronic and other electrical equip- 
ment manufacturers is a specialty with Rome 
Cable. Perhaps your specifications call for a 
complex product like the 136 conductor cable, 
illustrated above, for electronic computers. Or 
you may require something as simple as the 
single conductor, space-saving hook-up wire, 
with an 8 mil wall. Regardless, Rome has the 
technical skill, engineering experience and 
plant facilities to offer the exact cable for your 
particular need. 

Rome also produces a wide range of com- 
mercial type hook-up wires, television camera 
cables, intercommunication cables and radio 
frequency transmission line. All can be manu- 
factured for exceptionally low dielectric losses 
at all frequencies, high heat resistance and 
conductivity. For special cables, it pays to go 
to cable specialists. Make Rome your source 
for special cables. For complete information, 
send the coupon below. 


It Costs Less to Buy the Best 


ROME CABLE 
Auge. 


fy 


NEW YORK 
ce Eee 


CALIFORNIA 
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How will that shiny new machine, 
appliance or equipment that you man- 
ufacture look after six months—a year 
—five years? 

Will bolts and screws show ugly 


signs of rust? Will nuts corrode, so 
that their removal requires a hacksaw? 


Harper Fastenings of non-ferrous 
metals and all stainless steels will 
solve your corrosion troubles—pro- 
tect the equipment you manufacture 
throughout its life. 


H. M. Harper is the world’s largest 
exclusive producer of bolts, screws, 
nuts, rivets, studs, washers, cotter pins, 
of brass, naval bronze, silicon bronze, 
Monel, nickel, aluminum, and all 
stainless steels. Over 7,000 items in 
stock, bringing you these advantages: 


All your requirements from one source 


One order to write 
One account to keep 


One bill to pay 


Harper distributors are located in 
every market area. Back of them is a 
vast reservoir of metallurgical experi- 
ence and engineering skill to assist 
you in solving any corrosion problem. 


THE H. M. HARPER COMPANY 
8204 Lehigh Ave., Morton Grove, III. 


aA ae a 
EVERLASTING FASTENINGS 


10-32 x 1” Round Head, 18-8 Stainless 
Steel Machine Screw. One of 7,000 fas- 
tening items carried in stock. 
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The machine that tests motor performance 
in minutes instead of months! 


Formerly it took months to do a really thorough job 
of calculating motor performance and requirements for 
a given job. Now, using the unique R & M “Electrical 
Slide Rule,”’ the performance of any one motor design 
can be calculated in about 20 minutes! Result? R « M 
can engineer a motor to your exact requirements... 
thoroughly, accurately, and in time to meet your pro- 
duction and marketing schedules! 


Complete Moftors...or Motor Parts 
Let your design problem make the choice! 


Standard motors and matched motor Portable Saws Vacuum Cleaners Portable Grinders 


parts represent only the beginning of A ol SE 

what R & M is qualified to build! Spe- Hammers Pumps Advertising Devices 

cial R & M fractional-horsepower with Routers Compressors Ventilating Equipment 
; 7 ; Screw Drivers Hones Oil Burners 

any housing design—or specially de- Hedge Trimmers Business Machines Surgical Instruments 

signed motor parts to fit your housings Lawn Mowers Cast Cutters Grease Guns 


. . Nibblers Food Mixers Vibrators 
—ar ] 
6 reguiar ReM contributions to Lock Mortisers Polishers Die Sinkers 
products such as those listed at right: Valve Grinders _ Planers Waxers 


You can expect quality 


from every Robbins & Myers motor! 


Here, for example, are some of the quality features 
built into R & M universal motor parts: 


1. 


Every field coil has paper in the slots—in addition 
to standard taping. More insulation means longer 
motor life, fewer failures. 


. Insulating material is selected for the job. For ex- 


ample, glass insulated wires are used in sander and 
saw motors. 


- R&M motors are varnish-dipped and baked—as 


much as three times when service requires it. 


. Standardized commutators and laminations—for 


mass-production at no sacrifice in quality. 


Diamond-turned commutators... for greater con- 
centricity and smoother surface finish. Brushes 
last longer! 


Matched Motor Parts are precision-built, 100%- 
tested, dynamically balanced, fully interchangeable. 
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The most important single factor in motor perform- 
ance is selection of the right motor for the job. That’s 
why R«&M offers such a wide variety of types and 
sizes of motors and motor parts. From these many 
standard and special-standard types we can, in most 
cases, help you select the motor to help give your 
product the best all-around performance. 


We Also Custom-Design, Economically! 


Your problem may require a custom-designed motor. 
If so, we’d much rather work out a special motor for 
you than see you take an “‘off-the-shelf’’? compromise. 

Ordinarily the extensive calculations required make 
custom-designing pretty expensive. We’ve licked that 
problem, too, with the unique R & M “Electrical Slide 
Rule.”’ This is an electrical motor-performance calcu- 
lator. With it, the designer can reduce the work of a 
whole day or two to about twenty minutes! Naturally 
you and we both benefit. 


Some Other Advantages of R&aM Motors 


R & M offers some special construction features: extra 
insulation; glass insulation where heat requires it; 
diamond-turned commutators; extra varnish treat- 
ment; a gratifyingly low failure rate. 

As a pioneer in the small motor field, we have de- 
signed and built millions of small motors for thousands 
of different applications. And so we naturally feel well 





SSS ES 
RaM MAKES BOTH! 
Fractional horsepower motors and parts 
. from 1/200 h.p. 











Integral Horsepower __ 
motors; famous R&M 
**All-Weather’’* motor with sealed 


bearings. Up to 125 h.p. 











***All-Weather’’ isan R&M trademark 
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How to select the best 


fractional Horsepower 
Motors }\ cenceeats* 


APPLIANCES 


o ¥ 


Fractional & Integral h.p. Electric 
Motors & Generators Fans 












qualified, with engineering skill and experience, and ex- 
tensive manufacturing facilities, to do an exceptionally 
good job for you. At least, it won’t cost you anything 
to find out. 


Let Us Tell You More 


Call the nearest branch office for an R& M Motor 
Specialist—or write us for the information in which 
you are interested. Use the check list below. 


ROBBINS & MYERS, INC., MOTOR DIVISION, 
Springfield 99, Ohio: 


Please send me, without obligation, information on: 
[| Motor Parts for Portable Tools 
Universal Motors 
Capacitor Motors 
Universal and DC Motors 
R & M ‘All-Weather’? Motors—up to 125 HP 
Please have a Motor Specialist call 


Product we manufacture:__ -sicnaniccipcipccarisiamsnisoala cies 
Name 
Company = eee 


Street _ coe 


City & State— 


™" ROBEING E MYERS, inc. 


SPRINGFIELD 99, OHIO © BRANTFORD, oe 


een (BR 


Electric & Hand Moyno 
Hoists & Cranes Pumps 





Propellair Industrial 
Ventilating Equipment 
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pioneering with rectifiers. 


—— a 


Pioneering with rectifiers is our business. We welcome the new prob- 
lems, the tough, unique requirements that others don’t want to touch. 
In fact, these are the types of rectifiers we like most to build. 


We are geared for them, mentally and physically. Our production 
facilities are actually an extension of our laboratory. Manufacturing and 
quality control are engineering functions. Our exclusive vacuum process 
for producing selenium and copper oxide rectifiers is a laboratory tech- 
nique put on a production basis. 


Rectifiers are key components. An assured way of getting the right 
rectifier for your application is to let us make up the specifications. You 
tell us the use requirements. We will submit specifications precisely 
suited to your requirements — and most likely much stiffer than any you 
would draw up yourself. Your rectifiers will probably cost less, too. 


SELENIUM AND COPPER 


OXIDE RECTIFIERS VACUUM-PROCESSED for PERFORMANCE AS RATED 


BRADLEY LABORATORIES, INC. 


168 COLUMBUS AVENUE e NEW HAVEN 11, CONNECTICUT 
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SELF-GENERATING 
PHOTOELECTRIC CELLS 
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CONFIRM IT NOW! 


While your new product is still on the drawing board... 
that’s the best time to check on the special characteristics 
you need in your pliable parts. Design problems, resistance 
properties, and physical characteristics can all be confirmed 
by Sirvene engineers concurrent with the balance of your 
design development. This Sirvene service saves time for 
you and assures you of the right part for the job when you 
do get into production. 


Boots, diaphragms, packings Nee 
and other products give de- 
Pendable service under diffi- 
cult operating conditions. 


All Sirvene parts are custom-developed to meet special 
sets of operational circumstances. They are produced in 
quantity with laboratory-like care and precision .. . verify- 
ing every performance specification. When you need a 
unique pliable part . . . that’s when you need Sirvene. 


CHICAGO RAWHIDE MANUFACTURING CO. 


1267 Elston Avenue SIRVENE DIVISION Chicago 22, Illinois 


The cooperative research and engineering services which C/R has pro- 
vided in producing special Sirvene synthetic rubber parts for leading 


manufacturers, are also available to you. We will be pleased to send you 


any further information you wish. Brochure on request. 


Mechanical Leather Products 


shaft-type sealing device. 


C/R seals are used in more motor 
vehicles, farm implements and in- 
dustrial machines than any other 


ah 
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SCIENTIFICALLY COMPOUNDED ELASTOMERS 


Representatives in These Principal Cities 


Boston @ New York © Syracuse 
Philadelphia @ Pittsburgh @ Cincinnati 
Cleveland ¢ Detroit ¢ Peoria @ Minneapolis 
Kansas City @ Houston e Los Angeles 
San Francisco 








HIPERSIL CORES 





help revolutionize this soldering gun! 


In designing their new Versa-Tool soldering gun, 
Phillips Manufacturing Company wanted a power unit 
that would provide instantaneous heat for off-on 
operation, yet operate on household voltage. A trans- 
former was needed to build adequate amperage. But 
it had to be small, to fit into the handle .. . lightweight, 
for balance . . . reasonable in cost, to insure com- 
petitive pricing of the assembled unit. 

Westinghouse Type RC Hipersil Cores provided the 
complete answer. 

Because Hipersil Cores have greater flux-carrying 
capacity, Phillips engineers were able to cut size and 
weight of the transformer, effecting considerable sav- 
ings in coil as well as core costs. But, better still, 
because the two-piece cores simplified assembly, manu- 
facturing costs were slashed, 
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Hipersil Cores can cut cost, size and weight in 
all types of electrical and electronic transformers. 
Available in a wide range of sizes and shapes 
for low or high-frequency applications. Greater 
flux-carrying capacity, compact construction, plus 
the savings they effect in your manufacturing costs 
make them the best transformer cores on the 


market today. For more technical information on 
applying Hipersil Cores to your product, write to 
Westinghouse Electric Corporation, P. O. Box 868, 
Pittsburgh 30, Pennsylvania, 


J-70628 


HIPERSIL CORES 
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‘CAI ball 
TRANSFORMERS 


FOR STANDARD AND SPECIAL 
APPLICATIONS 


KENYON 
TRANSFORMERS 
FOR 


JAN Applications 
Radar 


Broadcast 


For more than 25 years, Kenyon has led the field in producing premium 


quality transformers. These rugged units are (1) engineered to specific 


Atomic Energy Equipment ; 
requirements (2) manufactured for long, trouble-free operation (3) meet all 
Special Machinery 
Automatic Controls Army-Navy specifications. 


Experimental Laboratories Write for details 


KENYON TRANSFORMER CO., Inc. 
840 Barry Street, New York 59, N. Y. 
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Plenty of wiring space. 
Handy solderless terminals. 








































RE 
ee 
ict | 
aun 
et) 
oro F | 
“Gus 
HH 
ot 
Ieee 
ea 
‘aes 
tT | 
aa | 
HH | 
ze Coils, contacts or overload relays any 
ee8 can be changed in no time at all 
tt fe —without disturbing 
oy — external connections. 
tl 
Po 
cre T | 
Et } 
. ss t 
iat Straight line guided motion minimizes wear; : 
ay large silver alloy contacts 
—- insure trouble-free electrical performance. 
& 







aaa 
Dl) ee 


































































t era 


e four screws and 


2 Remov 


1 Loosen two screws and the 
entire movable assembly can be 


arc chamber cover comes off. 
Every contact surfac 
inspected at o glance. 























e can be lifted off. Disconnect two wires 
and slip off magnet coil. 


upff-the-Shelf” | 
Parts Kits... 
| 
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make normal maintenance 
easier than evel: 
Each kit contains parts 
necessary to replace \ 
all load contacts | 
and finger springs. 
Electrical interlocks | 
are also available in kit form. | 
Three extra interlocks : 
may be added to 
size 1 starters OF four | 
\ 
\ 
\ 
\ 
\ 
| 
| 
\ 
\ 





4 Sizes 2 and 3 starters will 
soon have these new separate 
mounting electrical interlocks for 
greater ease of installation. Con- 
tact block is attached from front 
of panel with two screws. 


3 Contacts are attached with 
separate screws—Can be re- 
moved and replaced without 
disturbing any wiring. Screw- 
driver is only tool needed. 


to sizes 2 and 3 starters. 
Contacts may be normally 
open, normally closed 

or double circuit. 


Write for Bulletin 8536 
Square D Company, 4041 N. Richards Street, Milwaukee 12, Wisconsin 








ASK YOUR ELECTRICAL Py bode FOR SQUARE D PRODUCTS 
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Just because that bathing suit is proper at the beach, she 


shouldn’t assume it’s proper for the classroom, too! 


And just because one bearing is best lubricated by one partic- 
ular grade of oil, you shouldn’t assume that the same oil is best 
for a// bearings on that machine. In many cases it isn’t. 


OIL CUPS permit you to lubricate each bearing with the oil 
best suited to that bearing—thus prolonging bearing life, reduc- 
ing maintenance costs, cutting down-time, boosting production. 
And oil cups fortunately cost very little. 


Gits oil cups have been the standard for industry for more 
than 40 years. Gits Bros. has the largest selection of oil cups 
available anywhere. Call on Gits Bros. for a prompt, efficient 
solution to your lubrication problems. 


Write for free Catalog No. 60-A 


GITS BROS. MFG. Co. 


1840 S. Kilbourn Ave. Chicago 23, Ill. 
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f 2 WALDES TRUARC RINGS 
REPLACE COTTER PINS AND WASHERS... 





SAVE *.0219 PER UNIT 


LD WAY 


Cam shaft for breathing roll 
ironer mechanism required: drill- 
ing 2 holes; 2 cotter pins; 2 
washers. Inaccuracy in locating 
holes for cotter pins caused fre- 
quent rejects. 


rr er an on enmmnnaammmeemcmnmanmene meme te 
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Using 2 Waldes Truarc *'E'’ Retaining Rings in their Auto- 
matic Cabinet lroner, saved The Horton Manufacturing 
Co., Fort Wayne, Ind., $.0219 per unit. Truarc Rings saved 
50% in assembly time... cut down on rejects . . . increased 
efficiency of the unit...eliminated risk of damage to 
hands and clothing of workers in assembly. 


Redesign with Truarc Rings and you, too, will cut costs. 
Wherevei you use machined shoulders, bolts, snap rings, 
cotter pins, there's a Waldes Truarc Retaining Ring de- 
signed to do a better job of holding parts together. 


Truarc Rings are precision-engineered...quick and 
easy to assemble and disassemble. Remain circular to give 
a never-failing grip. They can be used over and over again. 

Find out what Truarc Rings can do for you. Send your 


blueprints to Waldes Truarc engineers for individual 
attention, without obligation. 








WAY 
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2 simple grooves to accommo- 
date 2 Waldes Truarc Rings, are 
cut in shaft during regular screw 
machine cycle—at no extra cost. 
Waldes Truarc Rings are applied 
quickly, easily. 


he 


a 





COMPARATIVE COSTS— 


WITH COTTER PINS : WITH TRUARC RINGS 
MATERIAL: t MATERIAL: 
2woshers...... 0045 jf 
2 cotter pins 0017 3 2 Truarc E Rings . .0283 
$s 
OPERATIONS: ' OPERATIONS: 
drilling 2 holes : 
in shaft... . + - .0223 Cutting 2 grooves - .0000* 
ASSEMBLY TIME ...0485 § ASSEMBLY TIME .. .0268 
—_———— a —— 
Total cost - . - - $.0770 $.0551 


TOTAL SAVINGS WITH TRUARC RINGS *.0219 per unit 


*Grooves are cut in shaft during regular screw machine cycle 





For precision internal grooving and undercutting . .. Waldes Grooving Tool. 






SEND FOR NEW BULLETINS a> 





WALDES 


» TRUARE 


REG. U.S.PAT OFF 


RETAINING RINGS 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALDES TRUARC RETAINING RINGS AND PLIERS ARE PROTECTED BY ONE OR MORE OF THE FOLLOWING 
U.S. PATENTS; 2.362.947: 2.302.948: 2.416.852: 2.420.921: 2.426.341; 2,439,785; 2.441.646; 2.455.165; 
2.483.360; 2.483.383: 2.487.602; 2.467.803; 2.491.306: 2.509.081 AND OTHER PATENTS PENDING. 


4 


JULY 1952 


ee eee eee eee eee 


Waldes Kohinoor, Inc., 47-16 Austel Place, L. 1. C. 1, N. Y. 
Please send engineering specifications and data on Waldes 








Truarc Retaining Ring types checked below. Em-074 1 

OD Bulletin #5 Self-locking ring types 

0 Bulletin #6 Ring types for taking up end-play 
f 0D Bulletin #7 Ring types for radial assembly t 
! O Bulletin #8 Basic type rings i 
0 Send me information about the Waldes Grooving Tool. ; 
i Name i 
| Title 1 
j Company i 
i Business Address l 
i City Zone. Stote____§_§_5678 i 
MOET IO ELLIE AIT 
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Honeywell 
Mercury _ 
Switches | 





— NER aK. TE PTE LT ET ne 
— 


PROTECTED FOR 
USE UNDER SEVERE 
OPERATING CONDITIONS a. 


Honeywell Mercury Switch 1MP1 embedded in plastic case 
held in hand to indicate size and compactness of design. 


HONEYWELL glass-enclosed mercury switches are durable 
enough to meet every “normal” operating condition. For ap- 
plications where mechanical shock and impact are present, 
MICRO has designed added protection for these glass-enclosed 
mercury switches. This consists of embedding the switches in 
plastic “‘potting’’ compounds. 





Pictured here is the new 1MP1 Mercury Switch. This unit 
provides less than 1 degree differential angle, with a basic 2 
ampere, 115 volt a-c; 1] ampere, 115 volt d-c rating. The contac ; 

, 1 wees I : td-c aang The contact Cut open view of embedded Honey- 
arrangement is single-pole, single-throw. Mounting holes ac- well Mercury Switch illustrates switch 
commodate a 4” mounting screw and pin. This allows for embedded in plastic ‘potting’ com- 


7 - . ° oe nd, 
simple assembly and adjustment which can be locked in position. pound 


There are more than 90 Honeywell mercury tube designs with 
many variations in size, differential angles, electrical ratings 
and contact arrangements. MICRO field engineers are located “Pa 
near you to provide full information on Honeywell Mercury 
Switches, either glass-enclosed or embedded. Contact your 


nearest MICRO SWITCH branch office. 


Let a MICRO SWITCH Engineer 
M oS show you how you can 
“yse Honeywell Mercury Switches 


as a principle of good design” 





FREEPORT, ILLINOIS 
MICRO Snap-Action Switches... Honeywell Mercury Switches 






A DIVISION OF MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 
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for a tight fit 


regardless of irregularities 


De iia are assured of tightly-closed doors and panels, with 
gaskets tightly compressed, by using Southco Adjustable Pawl Fasteners. 
Variations in thickness at point of fastener contact, whether in heavy 
castings or light metal frames, do not affect either the fit or the simple 
fastener installation procedure. 


| 
: 


Adjustment is made automatically every time the knob of a Southco 
Fastener is turned. Only one size is stocked for use on various panel 
thicknesses, but every fastener fits. 


For complete data on Southco Adjustable Pawl Fasteners, write to 
Southco Div., South Chester Corp., 1409 Finance Bldg., Phila. 2, Pa. 


Important for military contractors! Prompt deliveries 





now possible. 


SOUTHCO 


PAWL - SCREW AND SPRING - 
DRIVE RIVETS - ANCHOR NUTS .- 
ENGINEERED SPECIALTIES 


OFFICES IN PRINCIPAL CITIES 


WHEREVER TWO OR MORE PARTS ARE FASTENED TOGETHER; STANDARD AND SPECIAL DESIGNS FOR IMPROVED PERFORMANCE AND LOWER PRODUCTION COSTS 
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The four NOTHELFER Transformers used 
in the Ajax-Tama-Wyatt Control Unit shown 
here were selected for dependability and con- 
servative design. In the center of the cabinet 
is the main auto transformer for control of 
furnace power. Above and to the right is 
shown a control transformer for electrical 
control circuits. To its left is the potential 
transformer, which with the current trans- 
former (at bottom) controls electrical in- 
struments, the kilowattmeter and the power 
factor meter. 

NOTHELFER has been supplying Ajax with 
transformers up to 525 KVA almost exclu- 
sively for the past 10 years. 

NOTHELFER Transformers are superior be- 
cause they are vacuum-pressure impregnated, 
and all joints over 10 amperes are silver- 
soldered. Bus leads of over 100 amperes are 
silver-plated. 

Laminations, oriented and most silicon 
steels are annealed in accurately controlled 
nitrogen atmosphere electric furnaces. 


“SPECIALISTS IN SPECIALS” 


No charge at any time 
for design service 





CURRENT ___| 


TRANSFORMER 


SEND FOR NOTHELFER 
8 PAGE BULLETIN AND 
PRICE LIST 





MEMBER 


In This AJAX-TAMA-WYATT CONTROL UNIT 


Manufacturers of Electrical Transformers— 


TRANSFORMERS 


ye 











CONTROL 
TRANSFORMER 












POTENTIAL 
TRANSFORMER 


50 KW CONTROL CUBICLE FOR 
AJAX INDUCTION FURNACE FOR 
MELTING METALS 





MAIN AUTO 
TRANSFORMER 


os 


WINDING LABORATORIES 


11 ALBEMARLE AVE. TRENTON, NEW JERSEY 





Testing Equipment 


MEMBER 
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A G.S. CUSTOMER* WRITES: 
"Gear Specialties was the only concern able to 
come Up Al Oe Me MM Lk 


*NAME ON REQUEST 


HERE'S WHY WE CAN SOLVE DIFFICULT 
FRACTIONAL HORSEPOWER GEAR PROBLEMS 


This is an organization of Fractional Horsepower Gearing specialists. 
We’ve concentrated on this job, exclusively, for more than 35 years. 
During all that time, G.S. men, methods and machines have been devel- 
oped to a degree of perfection unapproached in the history of fine gear 
making! * Many distinguished names appear among our customers. 
Small Gearing may be an important consideration in your products, too. 
If so, let our capable engineers help with those problems. Write or 
phone us about your needs today. Ideas, suggestions and quotations do 
not obligate you at all. 


which illustrates and describes G.S. facilities, Small Gearing and 
applications, together with handy charts for those who specify 
Gearing from 12 to 96 D.P. and finer. Will you ask for it on 
company stationery, please? 


EVAR rat Cee 


Spurs - Spirals - Helicals - Bevels - Internals - Worm Gearing - Racks - Thread Grinding 
MEMBER OF 2635 WEST MEDILL AVENUE + CHICAGO 47, ILLINOIS 


WORLD'S LARGEST EXCLUSIVE MANUFACTURERS OF FRACTIONAL HORSEPOWER GEARS 
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FACILITIES AT 
FANSTEEL MEARN.... 


..» FACILITY for YOU! 

























UNEQUALED PRODUCTION FACILITIES — Nearly a third of a million 
square feet in the Fansteel plant are filled with modern, precision equip- 
ment for making electrical contacts. The high speed heading machine 
(above), one of a battery of 22, turns out 13,500 contact rivets per hour. 


— &, ee eet 


« At left is one minute’s production from this machine! 


Facilities at Fansteel mean more than a thoroughly modern big 
plant with equipment for tremendous production. It means the 
very highest employment of human skills. It means laboratory 
development and quality control which begins in the very ores of 
the metals from which contacts are made. It means long years of 
experience in metallurgy and all the engineering sciences. It means 
resources, and courage and willingness to use them. It means an 
open mind to new developments, and, above all, a friendly cooper- 
ative attitude toward the man with a problem. 


All this means facility—convenience—to users of electrical con- 
tacts. That is why more and more contact users find it practical, 





profitable and economical to turn the entire electrical contact 
question over to Fansteel, and to order Fansteel Electrical Con- 





Ask for our booklet, , 
“Fonsteel Electrical Contacts tacts on an annual basis, Fansteel Metallurgical Corporation, 


— Engineering Information” North Chicago, Illinois, U.S. A. 


+-|__Fansteel _ 


THAT SERVES ELECTRICAL CONTACTS 
eee eed AND ELECTRICAL CONTACT ASSEMBLIES 
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How Good is Your Present Lubricant 
for Permanent Built-in Lubrication? 


Has your present lubricant the properties of adhering to and becoming an 
integral part of the friction surfaces of your products? Does it possess great 
durability ? Does it provide long-lived protection at both high temperatures and 
low temperatures? 


If your present lubricant cannot fulfill these rigid requirements, then you should 


consider “dag” colloidal graphite . . . the ideal material for built-in lubrication. 


“Dag” colloidal graphite, when dispersed in petroleum oil, castor oil, water, 
mineral spirits, alcohol or resin-solvent combinations, gives lubricating, con- 
ductive, absorptive, reflective or pigmentary value to such diversified mecha- 
nisms as food mixers, parking meters, fire alarms, telephone exchanges, electric 
toasters, radio parts, and others. 
Durable dry film lubrication of devices not effectively lubricated with conven- 
tional oils or greases is an advantage of “dag” colloidal graphite. 
Learn how this versatile lubricant can help improve your product. 
Write TODAY for more information. Ask for Bulletin No. 435-23G. 


ACHESON COLLOIDS COMPANY 
a PORT HURON, MICHIGAN 
... also ACHESON COLLOIDS LIMITED, LONDON, ENGLAND 


Units of Acheson Industries, Inc. 





Burgmaster machine ‘quick on its feet” 


100% more saleable, with new 


Warner Electric Clutch features 


WARNER 


electric 
motion control 


speeds operation 20% 
simplifies assembly and in- 
stallation 


eliminates maintenance and 
repairs 


protects equipment and re- 
duces machine wear 


smooths operation and elim- 
inates noise 


improves saleability 100% 


FAST speed changes are ‘‘duck soup”’ on this rapid- 
fire Burgmaster drilling and tapping machine. The 
operator merely turns a 4-position control knob—one 
knob for each spindle—to quickly select the right 
speed for the job. Warner Clutches engage the high or 
low speed pulleys electrically. With the two-speed, elec- 
tric clutch drive, two-speed motor, and three sets of 
gear ratios, 12 spindle speeds are immediately available 
without a second of waste time for shifting belts or 
changing gears! 


Consider some of the important design advantages 
“chalked up” on this application by the new Warner 


Perot hemi 4 Ss 


ae 


ELECTRIC CLUTCH 


Electric Clutches. Operation of the clutch drive is now 
20% faster. No servicing or wear adjustments are re- 
quired. An overload feature reduces machine wear— 
protects it from possible damage. Operation is smoother 
and quieter. Ease of assembly cuts manufacturing costs. 
And—most important—saleability of the product is in- 
creased 100%! 


Improve customer acceptance of your machine— 
improve its clutching, braking, speed control, tension- 
ing, or indexing efficiency—easily and simply with the 
amazing new automatic features of Warner e/ectric mo- 
tion control. Write for details! 


ELECTRIC BRAKES & CLUTCHES 


FOR INDUSTRIAL APPLICATIONS 


ELECTRICAL MANUFACTURING 
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stion control 
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Control drum actuates micro switches, oper- 


Compact Warner units are easily and quickly mounted to uni- 
versal drive shaft in transmission box, reducing assembly costs. 


The No. 2 Model A Burgmaster, manufactured by Burg 


Tool Manufacturing Co., Los Angeles, is a universal 


machine for drilling, tapping and reaming in all metals. 


Its six-station turret head is automatically power indexed 


by a Geneva mechanism and take-off from the main 


drive shaft through an overload clutch shaft. Individual 


speeds of spindles are pre-selected for particular opera- 


tions. Wide variety of jobs is easily performed, with 


ating Warner Electric Clutches mounted to 
high and low speed pulleys. 


Warner Electric Brakes, Clutches and Clutch-Brakes 
give you new, unique simplicity of design and oper- 
ation. There are only two main parts, an armature and 
magnet. Operation is by electro-magnetic, instantane- 
ous engagement and release of friction surfaces. 
Torque ratings are extremely high for small size and 
light weight. No coasting or slipping when “‘locked 
in.” Easily designed into original equipment. Readily 
adapted to automatic cycles and remote control by 
limit switches, relays, electric-eyes, pushbuttons, etc. 
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minimum work handling and operator fatigue. 


Rate of application accurately controlled to synchron- 
ize motions—give exact degree of speed and 
power required. 


COMPLETE ENGINEERING SERVICE... Warner offers 
complete application and design engineering service 
and field assistance. If you have a clutching, braking, 
tensioning, indexing or speed control problem, con- 
sult competent, experienced Warner brake and clutch 
specialists for reliable recommendations on torque, 
heat, electrical controls, capacity, etc. 


Warner Electric Brake & Clutch Co., Dept. EM, 
Beloit, Wis. 


[_] Please send your FREE Bulletin No. 703-A 

[_] Have your representative call to discuss my problem. 
Firm Name__— 

Individual 

Address_ 


ns 
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NOW! Fill Your Needs 


FOR ALL TYPES 
OF ELECTRIC AND 
ELECTRONIC 
COMPONENTS 


Split Lugs. For potted 


cu e7 
gu | 
: units where later solder- 
ing is advisable. Also 
standard applications. 
Hole through shaft allows 
top or bottom wiring. Fit 
standard board _ thick- 
F. nesses from 1¢;'’ through 
Y%4'". Mounted heights 


from 349". 


HARDWARE 


Handles in nickel-plated 
brass are available in 3 
sizes ranging from 35%" 
length to 6%” length. 
Black alumilite aluminum 
handle available in 4%” 
length. Ferrules availabie 
on brass and aluminum 


handles. 


Other Hardware in- 
cludes tube clamps, panel 
and thumb screws, com- 
bination screw and sol- 
der terminals, shaft locks, 
terminal board brackets, 
standoff mounts, etc. 


TERMINAL BOARDS 


Phenolic. Available in var- 
ious widths and terminal ar- 
rangements from 2’’ wide to 
3” wide. Thicknesses: 345"; Vs’; 
346'’. All boards in 5 sections 
scribed for easy separation. 
Special boards made to your 
specifications. 
Ceramic. Silicone impreg- 
nated. Type X1986 with 8 lugs 
. staked in two rows. Standoffs 
“um riveted and soldered to ground 
strap for good grounding dt 
R. F. frequencies. 1%” long, 7” 
wide. All. metal parts plated. 
O.A. mounted height: 95¢,'”. 


Short Lugs. For low 
“headroom” applica- 
tions. Mounted heights 
from 3%". In shank 
lengths for 6 board 
thicknesses, starting 
with 1g,”’, 


Double End Lugs. 
Provide terminal posts 
on both sides of board. 
Through connection for 
easy wiring. For board 
thicknesses from lxo”’ to 
Y%"’. Mounted heights 


574 


from %9"". 


INSULATED TERMINALS 


Phenolic. 4" diameter, 
in rivet. or screw stud 
type. Voltage breakdown 
from 4800 — 11,000 V 
at 60 cycles RMS. 


Ceramic. Silicone im- 
pregnated. 5 lengths of 
dielectric. Voltage break- 
down ratings up to 5800 
V. Over-all heights range 
from ¥%”, including lug. 
For high electrical stresses 
over a broad humidity 
range. Cadmium plated 
studs. Brass terminals 
plated for soldering. 


SLUG TUNED COILS 


Phenolic. 3 sizes: 
16"; 1%", and 2" 
high. 5 standard wind- 
ings — also special 
windings or as high- 
quality phenolic coil 
forms. 


Ceramic. Silicone im- 
pregnated. 5. sizes, 
mounted heights from 
1960"" to 11146", diam- 
eters from 36" to Y2’’. 
Spring lock for slug. 
Cadmium plated mount- 
ing studs. Complete 
with mounting hard- 
ware and high, medium 
or low frequency slug. 


SILVER-PLATED BRASS TERMINAL LUGS 


Turret Lugs. With 2 
soldering spaces for 2 
or more connections, 
Sizes range from 14" 
to Ye" terminal board 
thicknesses. | Mounted 
heights from 74", 


Combination Lug. 
Removable screw per- 
mits mounting compo- 
nents directly to screw 
end. Also provides re- 
movable link connec- 
tions at screw end. 3 
sizes, 6", 1149", %" 
diameter. Bright alloy 
plated for easy sol- 
dering. 


INSULATED FEED THROUGHS 


R. F. CHOKES 


CUSTOM ENGINEERING to your specifications or standard government specifications. C.T.C. Engineers will design all 
types of Boards, Coils, and Terminal Lugs for production in quantity to fill your needs. No extra charge for this service. 


WRITE FOR NEW CATALOG. for complete data and engineering drawings on these and other C.T.C. 


Electrical and Electronic Components and Hardware. No obligation. 


CAMBRIDGE THERMIONIC CORPORATION, 453 CONCORD AVE., CAMBRIDGE 38, MASS. 


West Coast Stock Maintained by: E. V. Roberts, 5068 West Washington Blvd., Los Angeles 16, California 
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Phenolic. Approved 
XXX material. Brass 
bushings, nickel plated. 
Brass through-terminals, 
silver plated for easy 
soldering. Rugged, with- 
stand shock and vibra- 
tion. Two sizes: for %"" 
and ¥%"’ mounting holes. 


Ceramic. Silicone im- 
pregnated. Threaded 
for 4’ hole mounting. 
O.A. length %’’. Volt- 
age breakdown 4800 
RMS at 60 cycles. 


LHC. High Q iron core 
with 6-32 mounting 
stud. 8 values from 2.5 
mh to 125.0 mh. Wax 
impregnated. 


LAB. Pie wound on 
phenolic core with cot- 
ter. pin terminals. 8 
windings .75 mh to 
15.0 mh. Current rat- 
ing 125 ma. 


oe 
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VULCANIZED FIBRE e TAYLOR INSULATION 
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TAYLOR LAMINATED PLASTIC 
because... 


; 


In the 
television 
industry... 


Extremely good electrical properties com- 
bined with moisture -absorption 
qualities make Taylor Laminated Plastics 
ideal fur parts in fly-back transformers, 
deflection yokes and many others. 
can these 


low 


How 
basic materials serve you? 
“This is Taylor Fibre Co.” is a 
24-page booklet that literally 
brings the entire Taylor organiza- 
tion to your fingertips. It describes 
how the many Taylor Laminated 


Plastics are made, how and 


where they're used, and more 
important, how you can use these 
basic materials to make your prod- 
uct better... at lower cost! Write 


today for a copy of Booklet EM7. 


SINCE 1891 


Taylor 


LAMINATED 
PLASTICS 


...they make purchasing problems easier to 
solve. Taylor Phenol, Melamine anf Silicone 
Laminates are uniformly dependable materials 
that are made to rigidly-held specifications. 
Design and production men like them. 


. they are priced right, and are made in an 
almost limitless range of forms, weights, grades 
and sizes. 


. they are nearly always available from stock, 
or on short delivery. When you buy Taylor 
Laminated Plastics you are assured of getting the 


right materials when needed. 


. the completeness of the Taylor line makes it 
possible for the purchasing agent to buy many 
items from one supplier with the obvious 
advantages. 


Make it a point to get in touch with a Taylor 
sales engineer when you need laminated plastics. 
Drop us a line today to get the facts on these 
versatile Taylor materials...including Taylor 
Vulcanized Fibre and Taylor Insulation. 


TAYLOR FIBRE CO. 


NORRISTOWN, PA. * LA VERNE, CALIF. 


. . . . 7 . . - . . . . o 


PHENOL, SILICONE & MELAMINE LAMINATES e FABRICATED PARTS 













































Working under Pressure 


HOW MONEL HELPS 
BEAT CORROSION AND STRESS 
200 FATHOMS DOWN 





Pressure equalizer. The 
bellows, the tubular ca- 
ble entrance glands at 
left and right, as well as 
nuts and bolts, are Monel. 


Components of cable en- 
trance glands made en- 
tirely of Monel. 





C. H. Cramer, Assistant Transmission 
Research Engineer, in charge of the de- 
velopment of this undersea amplifier. 


The demand for increased cable capacity in Western 


Union’s Transatlantic Cable System called for an ampli- 
fier to step up operating speed of the older cables. 

And the amplifier had to operate on the ocean floor, 200 
to 300 fathoms down. . 

A tall order for Western Union engineers? Here’s how 

they filled the bill... with the help of Monel®. 
First, a three-stage vacuum tube amplifier (using Nickel 
and Nickel Alloy components) was designed to boost and 
reshape the signal, thus facilitating increased message 
capacity. 

Then, a case was designed to protect this delicate appa- 
ratus against the tremendous pressures and corrosive ac- 
tion of the sea waters. For important parts of this, they 
turned to Monel. 

Monel was selected for the insulating glands where the 
cable enters and leaves the amplifier because it has the 
strength to withstand the stress of tremendous undersea 
pressures. And Monel provided the corrosion resistance so 
necessary for a submarine application. 

For the pressure-equalizing bellows, and for nuts and 
bolts at many critical fastening points, tough, fatigue resis- 
tant Monel is also used. 

This first installation on the cable from Bay Roberts, 
Newfoundland, to Penzance, England, has proved a suc- 
cess. Western Union is now installing similar units on other 
transatlantic cables. Installations on eight more are planned. 

Are you looking for a metal that offers exceptional ad- 
vantages...corrosion resistance, strength, good tempera- 
ture characteristics, etc.? Then you may find that metal 
among the Inco Nickel Alloys. 

Although these metals are now restricted or on extended 
delivery, for help in selecting the right metal to meet your 
extreme conditions or exacting requirements when they 
are again freely available, write to Mr. B. B. Winter. 


THE INTERNATIONAL NICKEL COMPANY, INC. 
67 Wall Street, New York 5, N. Y. 


Nickel incon Alloys 


MONEL® * “R“® MONEL * “K’® MONEL © “KR’® MONEL 
“$’® MONEL * NICKEL * LOW CARBON NICKEL * DURANICKEL® 
INCONEL® * INCONEL “X”® * INCOLOY * NIMONICS 
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POSITIVE BRAKE-ACTION, so essential to public safety, is 
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aided by use of the Permafuse Corporation’s special brake- 
bonding oven. Installed in progressive service stations, the 
Permafuse oven fuses the adhesive-coated brake lining to 
the brake shoe evenly and permanently. A low-cost, rugged 
THERMOSWITCH ® unit keeps oven temperature constant 
for proper bonding and keeps service calls to a minimum. 


A FENWAL THERMOSWITCH CONTROL may solve your prob- 
lem, too. Its external, single-metal shell expands or contracts 
instantly with temperature changes, making or breaking en- 
closed electrical contacts. Compact, highly resistant to shock 
and vibration, Fenwal THERMOSWITCH units have 
solved hundreds of problems where heat is a factor. 





How would YOU solve these two problems? 


a 
matter of constant, exact temperature control. In the Jew- 
ett Hospital Blood Bank, for example, temperature is 
maintained at 37°F within plus or minus 2 degrees. Two Fen- 
wal THERMOSWITCH thermostats serve as an alarm 
device, warning instantly against freezing or refrigeration 
failure if temperature goes below 32° F or above 48° F. 









SEND FOR THIS CATALOG for complete explanation of the 
unique THERMOSWITCH unit. Also ask for more detailed, 
illustrated discussions of the problems above. Fenwal en- 
gineers will be glad to help you solve your temperature con- 
trol problems involving heat, humidity, radiant heat, pres- 
sure and other variables. Write Fenwal, Incorporated, 
17 Pleasant Street, Ashland, Mass. 


THERMOSWITCH’ 


Electric Temperature Control and Detection Devices 


SENSITIVE... but onlyto heat 
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KLIXON MOTOR PROTECTORS 


Klixon Thermo-Snap Temperature Controls, specially PREVENT MOTOR BURNOUTS 


designed for built-in application, give you accurate control usually at a lower cost than 









expensive general purpose controls. To keep motors operating jon er, 
. : : ; specify and use motors with built-in 
Actuated by the simple Spencer Disc, these controls have nothing to get out of adjust- Klixon Protectors. Built-in by the 
ment or wear out. The “snap-action” of this Spencer Disc “opens” the circuit with a motor momemenesete. they |. PT che 
quick, clean break . . . “closes” the circuit to a solid make. ccna ern = — 
Klixon Thermo-Snap Controls are used in military and civilian products in such appli- a ee ee 
cations as electric heaters, gas heaters, oil heaters for fan switches and high limit shut-offs When it cools to 
...in tank, aircraft, truck and bus heaters for fan and limit switches, fuel delay switches, safety, the 7 
ignition cutouts...in dairy water heaters, soldering guns, melting pots, ironing ma- came a aaa f 
chines, flat irons for temperature control... in radio equipment for tube and rectifier matically if the Ny 
cooling control. “automatic reset” go 
aae ; is specified...or Qs 
Klixon Thermo-Snap Controls are available in — pyouctiingshone’ 
many types and ratings including hermetically eed reset” 
sealed units. Our engineers will gladly help you IxXO type is used. 
with your temperature control problems. Write WS 
for their help and information, today. re eee oe 


Over 50 million Klixon Disc-Type Thermo- 
stats in all types of products are giving accurate SPENCER THERMOSTAT 


performance. Division of Metals & Controls Corporation 
107 FOREST STREET, ATTLEBORO, MASS. 
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EDITORIAL 


HERE is much talk these days about 
aa automatic factory and what it 
will mean to our industrial economy. Be- 
hind this talk is a challenge to designers 
of all kinds of production equipment and 
automatic control apparatus. Equipment 
manufacturers and their engineers are 
watching this trend to see where they 
can develop new products or market old 
ones. It should be of interest to examine 
how close we are to putting the idea into 
practice. 

Progress toward the automatic factory 
envisions two basic steps: First, automatic 
control that eliminates the operator but 
retains human supervisory control, and 
second, the computer controlled equip- 
ment that not only performs all the work 
but supervises as well. The first step is 
already here to some extent; the second, 
except for the chemical process field, is 
largely in the future. 

The push-button factory has been slow 
in arriving. First step was taken during 
the last war in the design of transfer- 
type machine tools that tied twenty to 
fifty independent machines together by a 
mechanical conveyor that “transferred” 
the workpiece between the production 
stations. Limit switches stopped the ma- 
chine if everything was not in the clear 
when transfer was about to take place, or 
if the work failed to pass a gaging station. 

Step two is an adaptation of the transfer 
principle on a broader scale and involves 
automation or the automatic handling of 
parts in and out of machines. The equip- 
ment for such functions has been designed 


Components for the Automatic Factory 


and built, and in one instance is now 
turning out automobile cylinder blocks at 
double previous rates with only a handful 
of operator-supervisors. Another convey- 
or-integrated plant is turning out artillery 
shells. Both of these examples involve a 
single product requiring no important de- 
sign changes for long periods of time. 


Self-supervising production equipment 
incorporates certain basic elements, such 
as feedback systems, transducers and servo 
motors that have been discussed here in 
a continuing editorial program. Several 
examples of tension control and synchro- 
nization of two or more machines have 
been described that are in every sense 
automatic. 


Servo systems will come into play in 
job-lot manufacture when a variety of 
parts are to be made to sizes and shapes 
determined by tool movement rather than 
by tool size and shape. Contour control 
follower systems based on electronic prin- 
ciples are already here. Other systems con- 
template use of command signals trans- 
ferred manually from blueprint dimen- 
sions to punched or magnetic tape. In a 
closed-loop servo system, deviations or 
errors from the plotted course will be 
automatically corrected by feedback. In 
more complicated systems computers will 
call the signals. 


What really remains to be done is to 
find applications suited for automatic 
processing where the cost of development 
can be absorbed. Basically it is not a 
problem in engineering but in economics. 






From manual to automa 





. 





In a paper blanking die press, ran- 
dom placement of the “cookie cut- 
ter’ presented a major problem in 
converting a wholly mechanically op- 
erated machine to automatic cycle 
control. On table infeed, a photocell 
spots the die and timers pace it to 
center of pull-down head; electric 
clutch-brakes couple power from 
either of two motors for in and out 
table feed: limit switches interlock 
press head drive through an electric 
clutch which replaces a manually 
clutch. 


operated one - revolution 


Fig. 1—Hobbs Autotronic die press (above) with guards removed (right) 
to show drive components. (Upper right) Die head motor V-belted to 
flywheel and electric clutch-brake; (lower middle) table traverse motors 


N setting up the design objectives tor a wholly 


automatic cycle machine it was desired to capitalize 
on the well established mechanical principles of the 


unit it replaced and to add about everything the user 
could desire in modern production equipment. The new 
drive and control system had to match in flexibility the 
random choices available to the manual operator and yet 
be foolproof and safe. Field application has subsequently 
proved that saving in operator fatigue is the greatest 
contribution to the industry using this specialized equip- 
ment, followed by operator safety and high production 
or lowered product costs. 

Before describing the steps taken to achieve these 
ends, it is first necessary to describe the basic functions 
of the unit. A die press is a machine for forcing a 
“cookie-cutter” die through multilayers of non-metallic 
materials like a ream of paper. Typical products blanked 
on such a press include: paper envelopes, leather or 
fabric gloves, linen collars, brassiers and cloth buffing 
wheels. The die is positioned by hand over the stock 
which is then brought under the press ram. In the Hobbs 
machine the ram head slide is pulled down toward a 
fixed bed by a pair of cranks and side connecting rods. 
Stroke is fixed, but the gap between the bed and head 
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at bottom of the stroke can be varied to suit the height 
of the die and stacked material. As in metal-working 
presses, the stroke must be adjusted to limit the pressure 
built up in the system when the slide bottoms. In this 
machine die bottoming is cushioned by a wooden cutting 
board. 

Conventionally, in and out movement of the worktable 
has been by hand since the cutter can be placed anywhere 
on the stock until finally it is reduced to a skeleton. 
Complete flexibility in die positioning became a major 
problem in converting to automatic cycle control and 
power feed applied to the work table. Another problem 
was in the conversion of the main drive control from 
mechanical to electrical to tie in with the contemplated 
automatic cycle. In fact that phase of the development 
took place first. 

The basic inertia-type press drive system remains un- 
changed, Fig. 1. A 2-hp 1725-rpm motor drives a 470-Ib, 
24-in. flywheel at 600 rpm through a pair of V-belts. The 
flywheel in turn is geared to the crankshaft to give a 
final speed of 21 strokes per min to the 1000-Ib head. 
In the original design, to avoid hazards due to repeating 
the stroke, the flywheel was coupled to the helical pinion 
gear through a one-revolution clutch engaged through a 
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electric clutch-brakes. Fig. 2—Close-up of head slide (far right) showing “cookie 


cutter” die being advanced into work area and overload limit switch on headshaft. 


manual lever. In approaching the problem of head con- 
trol for the automatic press it was felt that an electrically 
controlled clutch would be more adaptable to sequence 
control. Accordingly, a Warner ICB-1000_ electric 
clutch-brake was incorporated at the flywheel, with a 
limit switch caim-operated at the top position of the 
crank to de-energize the clutch and set the brake at the 
end of one revolution. The motor runs continuously and 
the work stroke is started by pushbuttons, which can be 
conveniently grouped with the motor starter. 

These clutch-brakes were chosen for their simplicity 
and fast action. There are only two main parts, an an- 
nular magnet and a movable disk armature separated by 
a minimum air gap to give rapid action, Inherent time 
constant of such an inductive device provides smooth, 
shockless action. Such clutches and brakes have longer 
wear life than mechanical clutches and are self adjusting. 
Rates of acceleration and deceleration are governed by 
varying the voltage through rheostats on the control 
panel. 

In order to check the proposed head control for the 
automatic press, an electric clutch-brake was installed 
ona standard press having hand feed. The smooth action 
obtained compared with the previous mechanical clutch 
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brought about an immediate change in the drive of the 
manual-feed machine. And then since limit-switch con- 
trol was already established, it became apparent that a 
safety overload device could readily be tied into the 
clutch-brake control. The question largely became the 
choice of means to measure overload. The press head it- 
self is a heavy sectioned channel-shaped Meehanite 
casting which deflects only a minor amount under the 
severest overload. The main headshaft which passes 
through it and transmits the connecting rod tension to 
the head, however, is subject to substantial bowing in 
the middle due to the overhung journal loads. Hence 
deflection of this shaft was selected as the signal to trip 
a sensitive limit switch to disengage the clutch, Fig. 2. 
Usual setting is 0.020 in. which is far below the load 
limit where permanent set would take place. 

In providing automatic cycle control of a power-driven 
table feed, design objectives were set up on two bases: 
What had to be accomplished and the degree of refine- 
ment required in doing it. The major premise was that 
the die cutter can be in any position on the material 
which may occupy the entire area of the cutting board. 
A corollary was that the carriage must bring the ran- 
dom-positioned die under the middle of the ram head. 
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The problem of random positioning could best be met 
by letting the die itself call its own signals. Since it is 
held in place only by frictional contact with the material, 
no mechanical contact can be permitted. This left photo- 
cell control the only answer. Interception of a light beam 
can measure the instant at which the die enters under 
the ram head area. And with a fixed table feed rate, a 
time-delay relay can translate time into space to center 
the die under the ram, stop the table feed and initiate 
head motion. When the crank bottoms, a limit switch 
operating through a relay can be used to initiate another 
time-delay relay governing the out stroke of the table. 
Pneumatic-leak type TD relays are convenient for this 
purpose since they are adjustable. 

Use of photocell control automatically provides for 
operator safety. After the die has passed, any further 
interruption of the light beam instantly stops the ma- 
chine. This is accomplished through a pair of NC con- 
tacts in the head drive clutch-brake relay circuit. 

Secondary requirements for table drive and control 
were: 

A. Smooth starting and stopping in order not to 

move the material with respect to the table. 

B. Quick response to reduce lost time in accelerat- 

ing and decelerating the table. 

C. Rapid reversing and high duty cycle without 

injury to drive equipment. 

D. For safety, provision had to be made to prevent 
the table from overdriving the stops at either 
end of stroke. 

Since the drive for the table had only to overcome 
inertia and friction, it could be lightly powered. A 
reversing motor drive was ruled out since it contributed 
additional inertia effects and was subject to overheating. 
Instead, it was decided to employ two %-hp motors 


80 


Fig. 3—Control panel for die press. Top row: 
NEMA I starter, lighting transformer for photo- 
tube: three time-delay relays. 2nd row: Ma- 
chine-tool type control transformer and relays 
CRI, CRO, CRC, and CRH. Bottom: Fuse 
blocks, selenium rectifiers, overcurrent protec- 
tive devices (OL), clutch shunting capacitors 
and unit photo-cell relay. At far right are tu- 
bular rheostats for clutch adjustment. Terminal 
board at base. No. 14 wire used throughout. 


Fig. 4—Control circuit of Hobbs automatic 
cycle blanking die press. 


NOMENCLATURE 

Device Control Time-delay Limit 
controlled relay relay switch 
Motors  M : 
Cycle CRC 
Clutch-brakes 

Head CRH TDH LS-1, LS-2 

Table in CRI TDP.TDH LS-4 

Table out CRO TDO LS-3 
Head overload LS 


running in opposite directions and alternately brought 
into action by electric clutch-brakes. These units are 
Warner ICB-500. 

As an additional safety precaution, drive to the table 
is not direct but is through an endless chain and what 
amounts to an overrunning clutch for motion in either 
direction. Suspended from the table are pawls that lock 
on one direction of chain drive and release in the other 
as they engage crossbars between two parallel chains. 
At either end of travel, there are three possibilities of 
stopping the table: (1) Release clutch of driving motor 
and apply brake by timing out of TD relay in clutch 
circuit; (2) limit switch control of clutch, or (3) chain 


loses contact with pawl as it 


passes around end 
sprocket. In the last event, the table must be re-engaged 
by being pushed forward manually, 

The control panel, pictured in Fig. 3 and shown 
schematically in Fig. 4 is wired in conformance with 
machine tool electrical standards. All control components 
operate at 110 volts obtained by a machine-tool type con- 
trol transformer. Since the three motors run continu- 
ously, a single NEMA 1 starter suffices for all three. 
Backup is available through a reversing drum switch 
set ahead of the starter but not mounted on the control 
panel. Reversal of the main drive motor by manual con- 
trol is needed to raise the head by power should the 
mechanical overload limit switch on the head shaft be 
tripped and the press stopped. To restore power to the 
system, the limit switch must first be closed manually. 
\Vith the drum switch in reverse, the motors can be re- 
started and the head brought back by jog push button 
control. 

Four control relays and three time-delay relays are 
mounted on the panel. A selenium rectifier is provided 
to obtain 90 volts d-c for the power supply of the electric 
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Operating Sequence 


RESSING the motors’ start push 

button energizes starter M which 
seals in through M interlock, energiz- 
ing the head motor and both table 
motors. This also energizes an indi- 
cating light L. 

Pressing the cycle start button ener- 


solenoid ; a" ; : 
gizes control relay CRC which picks 
: Out table motor In table motor Head motor ers } : 
Transformer 1 ‘hp, 800rpm ‘hp, 800rpm —_2hp, 800rpm up and seals in through the CRC 
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When TDH times out, its normally 
open contact closes and energizes re- 
lay CRH through the normally closed 
PS interlock, releasing the head brake 
BRH and energizing the head clutch 
CLH to start the head down. Should 
the operator interrupt the light beam 
at this point of the cycle, contact PS 
opens and stops the downward move- 
ment of the head. As the head moves 
down limit switch LS-1 closes its NO 
contact and seals in relay CRH through 
its holding interlock. The LS-1 NC 
contact opens at the same time, de- 
energizes relay CRI which deenergizes 
the infeed clutch CLI and energizes 
the table brake BRT. 
die through the work. As the head 
crank passes through bottom center it operates limit switch 


The head presses the 


LS-2 which energizes relay CRO which seals in through its 
holding interlock LS-2. Relay CRO energizes the table outfeed 
clutch and also energizes time-delay relay TDO. 

When the top position of the head is reached, LS-1 is actu- 
ated again, de-energizing relay CRH which releases the head 
clutch and re-energizes the head_ brake. 

When time-delay relay TDO times out, its main contact 
opens de-energizing relay CRO which de-energizes the outfeed 
clutch CLO and sets the table brake BRT. Relay TDO is ad- 


justed so that the table will only traverse out a sufficient dis- 


tance for the operator to conveniently change the position of 


the die. In the event of table overtravel in either direction, limit 
switches LS-3 and LS-4 will de-energize the feed clutches and 


set the table brake. hee 
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Fig. 5—Limit switches for head control are operated by 
cams on crankshaft set 180 deg apart. 


brakes. Aside from the overload limit switch on the 
headshaft, there are two limit switches operated by cams 
on the crankshaft and one each at the extremes of table 
travel. The latter are set to operate just short of positive 
stops, which in turn are set a short distance past chain 
(rive releases. 

The machine is governed from a centralized push- 
button station which contains two selector switches and 
six push buttons, one a mushroom red emergency stop 
button which releases all clutches through relays but 
does not stop the motors. The latter are controlled by 
stop and start buttons for the starter. An additional 
button is provided for “cycle start,’ and for setup pur- 
poses there is a head jog button and a table “out” button. 
Table “in” movement is governed by the cycle start 
button, 

One selector switch is a two-position switch with one 
position for continuous operation and the other for both 
automatic and jog. The second selector switch is a two- 
position switch with one position labeled “Hand” and 
the other “Auto” setting. Both selector switches in the 
auto position will preset the machine for a complete 
automatic cycle described under the wiring diagram. 

With the first selector switch on the continuous posi- 
tion and the second in either hand or automatic positions, 
pressing the head jog push button will cause the head to 
reciprocate continuously. This setting also removes the 
photoelectric equipment from operation and allows the 
machine to be used as a manually fed machine. With the 
first selector switch in the jog position and the second 
in the hand position, the machine is preset for setup. 
Pressing the cycle start button under these conditions 
causes the table to move in to the end of the infeed 
stroke and stop. The height of the head can then be 
adjusted by jogging the head down to the table. 

Usually the head is jogged down to the bottom of the 
stroke, obtained experimentally after two or three tries. 
The head is then raised by handwheel to coincide with 
the top of the die, the position it would be in after the 
die is pressed through the work. Pressing the table-out 
button brings the table back to where work sheets can be 
loaded on the board and clamped. With the die then 
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placed on top of the material the photocell and lamp 
heights are adjusted by handwheel and rack so that the 
die breaks the light beam. 

Automatic cycling, explained in detail beside the wir- 
ing diagram, lig. 4, is effected through a combination 
of limit switches, control relays and time-delay relays to 
tie in table feed with the die head motion. After the cvcle 
start button is pressed, the table “in” clutch is engaged 
and the corresponding brake released through a relay 
tied in with a limit switch which is closed when the head 
is at the top of the stroke. This is to assure a free path 
under the head during table-in travel. When the die 
intercepts the light beam on the photocell, the time it 
takes for the die to reach the center of the head is 
stepped off in two stages by two time-delay relays. The 
frst (TDP) is used to overcome the problem of false 
operation caused by narrow scraps of material (skele- 
ton) left around the die from previous cuts. This relay 
is set to time closed just before the die clears the beam 
of light on table infeed. The second relay (7DH) is 
energized when the first times out. It governs the length 
of intravel of the table and assures that the die is in po- 
sition before the head comes down. When it times out, 
one of its contacts energizes a relay (CRH) which 
engages the head drive clutch. A contact of the photo- 
electric relay is in the clutch control circuit so that any 
subsequent interruption of the beam (as by an operator's 
hand) will stop the head motion. 

At bottom of the crank stroke a second limit switch 
(LS-2) is closed and through a relay (CRO) the table 
outfeed clutch. The relay is de-energized by a time-delay 
relay (7DO) which is adjusted so that the table will 
only traverse out a sufficient distance for the operator to 
conveniently change the position of the die on the uncut 
stock, thus eliminating needless time for table travel. 


Protection Against Power Failure 
In the case of a main line power failure, provision 
must be made to brake the head drive which would con- 
tinue to move due to flywheel inertia. For this purpose 
a spring-actuated brake is provided, held open by a 
solenoid wired in ahead of the motor starter contacts. 
\VWhen power is restored the brake will be released, but 
the motors will have to be restarted and the head and 
table brought back to starting position by the jog and 
table-out buttons. 
Kor convenience the two head limit switches are 
tripped by cam lobes on the crankshaft and are located 
back to back on one of the table support plates, Fig. 5 


‘hese switches and their operating rolls are mounted 
under the stationary press platen where they and the 
cam surfaces are protected from falling dirt. Sheet metal 
guards (see headpiece ) enclose all rotating parts includ- 
ing V-belts, gears and clutches, The table chain drive is 
entirely enclosed within the fabricated steel housing. 

Sealed and prepacked ball and roller bearings are used 
throughout the drive. Grease fittings provide for lubri- 
cant replenishment. The connecting rod pins have a fixed 
path of travel and therefore the head must be adjusted 
up or down with respect to the journals. This is effected 
with screw blocks whose positions are adjusted by a 
single handwheel operating through miter gears and 
roller chain drive sprockets. OOG 
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As a follow-up to the article on roller chain drives appearing 
in April, the same author deals broadly with application con- 
siderations and design factors that influence performance and 
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life of so-called silent chain drives for motor-driven machinery. 
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| DANIEL VAUGHN WATERS Consulting Engineer* Lebanon, N. J. 

N A recent article on “Roller Chain Drives” the well to roller or silent chain drives. However, each 
statement was made: “Chain gearing is much used type has its field of application, although there is some 
where the drive must be positive, efficiency mus: overlapping in the medium speed and power ranges. 

be high, space is limited and long wear life, low main- Even though conventional silent chain drives may be 
tenance and unfailing reliability are essential. Center somewhat heavier and initially more expensive than 
distances may be anything within reason and need comparable roller chain drives, they are chosen because 
not be held within close limits; variations in center of their smoother and quieter operation on medium and 
distances are readily secured by using idler sprockets. high speed applications. Special designs of chain link 
... The high efficiency of chain drives is maintained and sprocket tooth contours are available which sub- 
throughout their lives.”+ These remarks apply equally stantially eliminate the difficulties attendant to chordal 
‘ acti 
' ‘For many years chiet of design section, Western Electric Co., Kear action. . : 7 
PN a ee ee Teens Semee, Semen, Aeneas: Haciee) Silent chain drives have the same favorable charac- 
echanica SMgwinecrs ° . . . e 
EvectricaL Manuracturine, April 1952, p. 114, by the same author teristics as other chain drives; namely, that for normal 
I 
Chordal/ rise 6 
; ) ‘ 
Link |} Link 
a 
Sprocket 
¢Pltch diam 
vs . 
' 
\ | | Angle «=60° 
ee 2 0! Fig. 1 (Left)—Action of silent- 
| chain link with flat faces in contact 
with sprocket. Fig. 2 (Above) 
Tt Where fixed centers force choice of 
: a € AXIS, odd number of pitches, one row of 
® offset links may be used. (Morse 


Chain Co.) 
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Case History A 


¢ YOMMON drive of the Yoder electric tube forming 
4 and sizing mill uses a constant-speed a-c motor with 
solenoid brake and a 3:1 variable speed transmission 
driving a jackshaft. For the first stage silent chain was 
chosen over roller chain for reason of speed. V-belts 
could have been used there, but would not be applicable 
to the final jackshaft drive because replacement would 
have been difficult. Quietness also dictated the choice 
of silent chain for the jackshaft drive. Oo oO 


speed, the power transmitted is a function only of the 
tension existing in the tight side. Tension in the slack 
side is negligible, being due only to centrifugal force 
and the weight of the chain. This condition results in 
minimum loading of bearings on the sprocket shafts 
and the many pin bearings in the chain. Chain tensions 
have been covered in some detail by W. K. Stamets in 
his paper “Dynamic Loading of Chain Drives,” listed 
in the bibliography. (1)7 

Silent chain is composed of pitch sections made up 
of combinations of tooth links, guide links, pins and 
bushings. The links in a section are assembled on a 
common pin, in numbers to suit the width of chain 
desired. All links are carefully matched for pitch di- 
mension and contour of tooth faces. As shown in Fig. 1, 
each tooth link is generally C-shaped, has two surfaces 
a which contact mating sprocket tooth faces, and is 
articulated to an adjacent link in the next pitch section 
by means of a pin joint. The tooth angle of a conven- 
tional chain link, that is the angle a between the faces 
a which engage the sprocket tooth, is approximately 


fItalic numerals refer to bibliography at end of article. 
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60 deg. These parts may be assembled into a “duplex” 
type chain most commonly used when it is desirable to 
rotate a series of shafts in opposite directions. (Fig. 6) 

Guide links are usually rectangular—not C-shaped— 
and constrain the chain to run properly on the sprockets, 
In the case of narrow chain these links engage the 
laces of the sprocket teeth and on the wider chains 
engage properly spaced circumferential grooves cut in 
the sprocket teeth. Guide links are matched to the rest 
of the chain for pitch length. Where suitable guide 
flanges are provided on the chain sprocket, guide links 
are not required. 

All silent chain drives should be designed so that 
there will be an even number of pitches in the chain 
length. When fixed centers necessitate the use of an 
odd number of pitches, an offset link may be used. -\s 
shown in Fig. 2, this assembly, three pitches long, 1n- 
cludes one row or section of offset links. Its use should 


be avoided, if possible. 


Several Pin Joint Designs 


Links composing a chain pitch section are joined to 
the links of adjacent sections by means of pin joints 
of varying designs. Some manufacturers furnish a plain 
round pin, which rotates in a plain bushing which is 
pressed firmly into the links. 

Another design of chain, shown in Fig. 3 incorpo- 
rates round pins, rotating freely in segmental bushings 
which are pressed into specially shaped holes in the 
chain links. The pins are sized to fit in the bushings 
with clearances sufficient to permit free movement anc 
space for lubricant. This type joint provides a large 
uninterrupted bearing area, with freedom for the pin 
to rotate and present new wearing surfaces at points 
of maximum load, thus resulting in a long-lived and 
smoothly operating chain. 

Some manufacturers market silent chains which 1n- 
corporate two-part joints, with each part fitted into its 
respective row of links, Fig. 4. One part 
rolls freely on the other; theoretically there is no 
sliding or journal friction, and no bushing is required. 
This provides a cool-running, nearly frictionless joint, 
and the open construction provides easy access for 
lubricant. Chains having this type of joint, it is claimed, 
require a minimum of lubricant on account of the 
reduced tendency toward sliding contact between the 
load-carrying surfaces. The round type pin and one 
part of the two-part joint have ends sized to fit washers 
which are riveted in place when the chain is assembled. 
All parts of silent chain are made of heat-treated steels, 
accurately finished to provide good wearing suriaces 
and a long-lived product. 

Referring again to Fig. 1, it will be seen that as a 
silent chain runs onto a sprocket, the centers of pin 
joints lie on the pitch diameter of the sprocket. The 
two surfaces a contact mating surfaces on adjacent 
sprocket teeth, and the two surfaces opposite them are 
cut away sufficiently so that they do not contact the 
sprocket teeth. Each link pin oscillates through the 
angle B as the link seats itself on the sprocket and 
oscillates through the same angle in the reverse direc- 
tion when the chain leaves the sprocket. This latter 
action is inherent in all chain drives. 

With two exceptions discussed later, “chordal rise’ 
shown at b is present, just as in other types of chain, 


of such a pin 
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causing movement of the chain perpendicular to the 
tangent line of contact. This action decreases as the 
number of sprocket teeth is increased but cannot be 
entirely eliminated. It results in slight variations of 
chain linear velocity and if excessive, causes rough- 
ness of the drive and excessive operating noise. Chordal 
rise has negligible effect on chain operation when the 
number of teeth in the small sprocket is 25 or more. 
Chordal rise and its effect are fully discussed in a 
paper presented by H. A. McAninch before the Amer- 
ican Gear Manufacturers Association. (2) 

One manufacturer of silent chain drives has devel- 
oped chain link contours generated to curves conjugate 
to those of the sprocket teeth. These links, at all angu- 
lar positions of the sprocket, engage smoothly with the 
sprocket teeth on the tangent pitch line. This chain 
has substantially no chordal action because the links 
are prevented from dropping down to the chord of the 
pitch polygon during the contact cycle. As the chain 
links of this drive always operate at the same radius 
about the sprocket center, chain vibration and speed 
variation are substantially eliminated. These chain 
drives have been satisfactorily used as the final drive 
in roll grinders where the utmost operating smoothness 
Is necessary to produce good work. (2) 

Another manufacturer of silent chain drives is mar- 
keting, in addition to its conventional line, a type of 
drive intended to take care of those applications hav- 
ing speed or capacity requirements greater than those 
which can be handled by conventional drives in the 
space available. At present, this drive can be furnished 
in a limited range of chain pitches ranging from 1 to 
2 in. inclusive and in any required width. 

This special drive utilizes sprockets having involute 
tooth contours which mesh with chain links having 
specially developed rocker joints, Fig. 5. These features 
cause the chain to engage smoothly with the sprocket 
and to follow a path that is at all times substantially 
tangent to the sprocket pitch line. Chordal action, with 
its attendant difficulties, is thus nearly eliminated. It is 
said that heating, wear, vibration, and noise have been 
so minimized as compared to conventional drives that 
allowable speeds and power transmitting capacities are 
inuch greater. 


NURIA NET TERT TR SR eT I 


essential dimensions of conventional silent chain 
components and corresponding sprocket tooth shapes 
have been standardized so that any chain conforming 
to the American Standard ASA B29.2—1950 (3) will 
mesh properly with sprockets of like pitch and type of 
guiding which conform to the same standard. Essential 





Fig. 3—Pin and segmental bushing joint used in Link-Belt 
silent chain. 





Fig. 4—Rocker-joint action obtained by two pins rolling 
on each other in the Morse silent chain. 


sprocket teeth are covered in this standard, and it 
also lists horsepower ratings and application service 
factors. 

When the design engineer is confronted with the 
problem of choosing a suitable silent chain drive, the 
following basic information should be available : 

Horsepower to be transmitted 

Full-load speed of the fastest running shaft 

I:xact or approximate speed ratio 

Shaft diameters, extension, and elevation 

Center distance and amount of adustment available, 

if any 

Source of power 


Characteristics of load (steady, fluctuating, etc.) 


Fig. 5—Involute tooth form of 
Morse Hy-Vo drive sprocket 


dimensions of the cutters and hobs used to cut 


compared with conventional 
silent chain sprocket (broken 
line). In combination with the 
rocker joint at right which 
shifts the pitch line automat- 
ically as the chain engages the 
involute sprocket teeth, the 


chain follows a path tangent to 





the sprocket pitch line. 
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Duty cycle of operation (continuous, intermittent, 

standby, seasonal ) 

Space available for drive 

Position and direction of drive 

Operating conditions (wet, dusty, etc. ) 

Any ordinary silent chain drive having a maximum 
power requirement of approximately 50 hp in_ the 
range of driving sprocket speeds of 1200 to 1800 rpm 
and a velocity ratio ranging from 1: 1 to approximately 
1:7 can be selected from the tables furnished by differ- 
ent manufacturers and can generally be supplied from 
stock. 

Where a “packaged” stock drive cannot be found to 
suit the conditions encountered, the task of designing 
a proper drive has been made relatively easy by in- 
structions given in the suppliers’ catalogs and hand- 
books. Information is given from which the design 
engineer may quickly determine chain pitch, chain 
width, chain speeds, lengths and working loads, op- 
timum drive positions, center distances, proper service 
factors, etc., for most chain drives. For conditions not 
covered in such literature, such as especially high 
speeds, severe peak loads, or greater capacity than 
can be handled by conventional chain in the space 
available, it is best to take advantage of the specialized 
engineering 
turers. 

Generally, 


service furnished by all chain manufac- 


there is more than one silent chain drive 


PEs Eee Be 
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Case History B 


CCURATE register in color printing presses requires 
a positive drive and trouble-free operation at high 
speeds provided by silent chain drives. This Link-Belt 
silent chain is used on five-color magazine presses. The 
drive is % in. pitch, 8 in. wide, and transmits 150 hp at 
1160 rpm. 


a 


amr 
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which can be designed for a particular application; 
consideration of the factors of speed. space available, 
initial cost, ete., will usually determine which one 
should be chosen. The design engineer has a_ wide 
range of drive components from which to choose, as 
manufacturers are prepared to furnish chains in pitches 
varying from %,, to 2 in. with widths up to 16 times 
the pitch, and sprockets in different styles with num- 
bers of teeth ranging from 15 to 215. 

It is usually better to select small-pitch, wide chains 
for large ratio drives on short centers, whereas good 
design suggests the selection of larger pitch, narrow 
chains for small ratio drives on long centers. The 
smaller sprocket should preferably not have less than 
21 teeth, though sprockets having as few as 17 teeth 
may be used if speeds are moderate and maximum 
smoothness is not essential. If extreme quietness is 
required, the smaller sprocket should have 25 or more 
teeth and the drive should be conservatively loaded. For 
speed-increasing drives, this sprocket should not have 
less than 23 teeth and the tight side of the chain should 
be on top. 


Larger Sprockets for Longer Life 


The number of teeth selected for the large sprocket 
depends upon the number of teeth already chosen for 
the smaller sprocket and the speed ratio between driv- 
ing and driven shafts. When space is limited, the 
diameter of the larger sprocket sometimes determines 
the final choice of sprockets and other drive features. 
The maximum recommended speed ratio is about 9:1. 
For larger ratios, it is better to design a double reduc- 
tion drive. Where ratios are low, space is available, 
and chain speeds would not become excessive. rela- 
tively large sprockets may be used, resulting in lower 
chain pull, less movement and wear of link pins and 
bushings and lower shaft bearing loads. 

It is very desirable that sprocket diameters and cen 
ter distances should be so chosen that the angle be- 
tween tight and loose sides of the chain will be be- 
tween 45 and 60 deg, since a larger angle appreciably 
reduces the amount of chain wrap on the smaller 
sprocket. For very short or very long center distances, 
the tight strand of the chain should be on top. Idler 
sprockets are subject to the same limits of tooth 
number and speed as driving or driven sprockets and 
should run on the slack side of the chain. They should 
not be used on heavily loaded drives and their use 
should, in general, be avoided. 

Vertical chain drives should be avoided 
possible; however, to achieve successful operation, 


whenever 


centers must be adjustable and frequent attention given 
to maintenance. 

Chain sprockets are procurable in solid, webbed, or 
spoked types and incorporating several methods of 
guiding the chain. They may, also, be obtained with 
built-in clutches, shear pin devices, and with hubs hav- 
ing tapered bushings which lock tightly to mating shafts 
or split to facilitate installation. 

After a chain drive has been selected it is the re- 
sponsibility of the design engineer to see that the drive 
is properly mounted, encased, and lubricated. Unusual 
operating or installation requirements should be re- 
ferred to the manufacturer’s engineering department 
for study and recommendation. Generally speaking, 
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diesel-electric 


| RAWWORKS | for 


Derrick Company. The problem here was to produce 
a device compact and not too heavy for easy porta- 
incorporating a_ transmission 


bility and yet 


paramount consideration when selecting silent chain 
drives, and the use of chains of larger capacity than the 
minimum specified will give more than a correspond- 
ing return in service rendered. 

Chain drive cases that are easy to install, readily 
opened for inspection and incorporate means to lubri 
cate the chain are commercially available. These cases 


durability and not ultimate strength should be the 


can be made oil-tight. Some drives, of course, may re 
quire specially designed enclosures. 


All silent chain drives require adequate lubrication. 
Narrow width chains, having linear velocities up to 


tae 


a 





Fig. 6—Duplex silent chain is assembled so that either side 
is capable of contacting wheels. It is used on serpentine 
drives to rotate a series of shafts, and on fixed center drives 
where an adjustable idler is required to remove accumulated 
slack and provide-proper chain tension. (Link-Belt) 
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Case History C 


portable 
drilling rig built by the Emsco Equipment & 


which 


oil would handle the power from a 1500-hp motor at 
650 rpm with extreme overloads. This transmission 
utilizes Morse Hy-Vo drives having 2 in. pitch chains 
12 in. wide running at 3900 fpm. This drawworks 
is designed to drill 20,000 ft holes. Feu 
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2000 fpm, are usually adaptable to splash type lubrica- 
tion. For automatic lubrication of larger drives having 
moderate chain speeds, a ring running on the lower 
shaft or sprocket hub and dipping into a reservoir of 
oil in the bottom of the chain case is arranged to re- 
volve against a cup which wipes off the oil and carries 
it through a pipe to the inside of the lower chain strand. 
\ similar method consists of a metal disk attached to 
the lower sprocket or shaft which dips into the oil 
reservoir and through centrifugal force flings oil onto 
the chain. Large, high-speed, drives should be automat- 
ically lubricated by means of a forced lubricating sys- 
tem which provides a continuous supply of oil to the 
inside of the lower span of chain. Greases should never 
be used, since they cannot, at ordinary temperatures, 
penetrate to the chain joint surfaces. A high grade oil 
of fairly low viscosity should be used such as SAE 20, 
30 or 50. 

In a large measure, the life of any chain drive de- 
pends upon careful and accurate installation. Particular 
care should be taken to make certain the driving and 
driven shafts are level (use a spirit level) and parallel 
(measure distance between them at points as far apart 
as possible). See that driving and driven sprockets are 
in true alignment before the chain 1s put on, 

The chain should be thoroughly oiled after it is placed 
in position and before the drive is started. More harm 
can be done to a chain by faulty installation than by 
vears of service. A peridoic inspection of all chain 
drives is strongly advised to make certain that the 
original set-up has not moved and the chains are prop- 
crly lubricated. If the sprocket guide grooves are worn 
on one side more than the other, it is an indication 
that the chain is out of alignment. This condition can 
be easily corrected, and it will result in longer life. 


(Continued on page 276) 
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Magnetic 
Amplifier 






Primary features and operating characteris- 


tics of these important electrical control 
elements are presented in concise summary 
form as a quick check for those seeking a 
general knowledge of these devices and as a 
refresher for those more familiar with them. 


WILLIAM H. ELLIOT 


Supe:vising Development Engineer 
Cutler-Hammer, Inc. 


Definitions 


LTHOUGH the history, theory, design and ap- 
plications of magnetic amplifiers have been ca- 
pably presented at various levels in many texts 

and technical publications, much of this laterature is 
mathematical or detailed beyond the needs of the execu- 
tive or engineer who wishes to catch up with the grow- 
ing interest in these devices. This article represents an 
effort to present in concise form the primary features 
and operating characteristics of this important member 
of the electrical control family. Most of this material 
has been drawn from pertinent segments of recent and 
readily available literature to which the reader may 
refer if further interested. . 


Definitions 


Saturable Reactor. Simple saturable reactors, satu- 
rable-core reactors, d-c controllable reactors, saturable 
transformers, or transductors are iron-cored induc- 
tors whose a-c winding impedance is controlled through 
saturation of the core effected by a magnetomotive force 
under control of an auxiliary d-c winding. 

Applications: Control of power from an a-c source 
supplied to electric lamps or heating elements : adjustable 
phase-shift for the control of thyratron tubes in response 
to a d-c signal for adjustable speed motor drives. 
(1,11)* 

Magnetic Amplifier. Is a device using saturable re- 
actors either alone or in combination with other circuit 
elements to obtain amplification or provide control. 


Applications: Magnetic amplifiers may be used: 


* Italic numerals in parenthesis apply to 


references at end of article. 





1. For the regulation of voltage, speed, frequency, 
torque, tension, loop position, ete. 


2. As servo amplifiers; many uses in military and 
industrial equipment. . 

r : a ; ; 

3. As instrument amplifiers for signals from low 


power, low impedance sources, such as thermo- 
couples and photoelectric cells. 
As audio amplifiers. 
5. In snap-action relay control circuits. (3,7.9) 
Self-saturating Magnetic Amplifier is a magnetic 
amplifier in which half-wave rectifying elements are 
connected in series with each output winding to effect 
a reduction in the ampere-turn requirements of the con- 
trol winding. (See Circuits). The blocking rectifiers 
permit only unidirectional current flow in the a-c wind- 
ing, and each core controls the load current on alternate 
half-cycles. (2,3,4). 
For a given a-c output winding, at the beginning of 
each half-cycle of positive voltage the current rises from 
zero to a very small value limited by the high inductance 


+ 


of the winding. This inductance remains high only so 
long as the core can absorb flux, that is, exhibits a 
high permeability. When the flux reaches core-saturating 
magnitude, the core can no longer absorb flux, the a-c 
windings can no longer limit the current in the load 
circuit, and the load current rises abruptly to a large 
value. During the remainder of the cycle the current 
is limited by the load resistance. 

3y adjusting the current through the control wind- 
ings, the moment of reaching saturation (the firing 
point) and thus the average load current can be con- 
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Magnetic amplifier section of speed 
control for multi-motored textile slash- 


er drive designed to maintain closely 
regulated tension during sizing, drying 
and winding of warp threads for loom. 


trolled. With simplifying assumptions the positive volt- 
age must appear either as an /R drop across the load 
or as an induced voltage, Nd@/dt across the reactor. 

Feedback in a magnetic amplifier is a circuit connec- 
tion by means of which an additional magnetomotive 
force that is a function of the output is used to influence 
the amplifier characteristics. (2) 

Figure of merit A, of an amplifier is defined as the 
ratio of its power gain A to its time constant 7: 


A,=K/T 


This is an important factor, since for a specified re- 
sponse time, it defines the obtainable power gain for a 
given circuitry and core material. (7,5). If the entire 
time delay were in the control winding, the figure of 
merit for a given core would remain constant as the 
number of control turns or the resistance of the control 
winding circuit (1.e. the time constant) is changed. In 
a simple saturable reactor, the control ampere-turns 
must equal the load ampere-turns plus enough ampere- 
turns to saturate the core. 

lteedback is used in magnetic amplifiers to reduce the 
control power required for a given value of response 
time, or conversely, to speed the response for a given 
amount of control power. In other words, the addition 
of feedback increases the figure of merit For a simple 
saturable reactor the figure of meri¥ is raised from a 
magnitude per power cycle of 4 to a magnitude of 25 
to 1000 for a self-saturating reactor. This gain is 
achieved at the sacrifice of some loss of range and out- 
put over that of-a simple saturable reactor. 
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ADVANTAGES OF . 
MAGNETIC AMPLIFIERS 


(References 4, 5, 6, 7, 8, 9) 


. They are rugged—insensitive to normal shock 


and vibration. 


. They are without moving parts—means periodic 


maintenance eliminated, quiet operation (except 
possible hum). 


. The absence of electron tubes means increased 


reliability, obviates tube replacements, insures 
longer life, eliminates warmup time and standby 
power losses, reduces operating power losses. 


. Input circuits may be isolated from output 


circuits. 


. Control and load windings may be matched to 


signal and load impedances respectively. 


. Multiple, isolated control circuits afford response 


to net input signal. 


. By special design the output can be made rela- 


tively independent of voltage of d-c supply and 
zero signal output and drift minimized. (3) 


. No practical size limitation. 
. Units can be panel mounted and wired. 


. Can be made faster in response than a corres- 


ponding rotating regulator. (8) 


. Have a somewhat longer duty cycle than electron 


tubes for handling momentary overloads. 


. Very high power gain per stage is attainable. 


LIMITATIONS OF 
MAGNETIC AMPLIFIERS 


(References 3, 4, 5, 6, 9) 


. For a given amplifier, gain-per unit response 


time is fixed. The response time is appreciable 
on power frequencies and it increases or de- 
creases as the gain is increased or decreased. 
Their figure of merit is inferior to that of 
electronic amplifiers. 


. Stability is a serious problem. Stabilizing circuits 


are generally required with attendant loss in 
gain. 


. Zero signal output may exceed desired value 


and require compensating winding on controlled 
machine or more expensive, less efficient push- 
pull amplifier. 


. A small change in a-c supply voltage will cause 


a relatively large change in the output of most 
simple magnetic amplifier circuits. 


. They may become unstable on highly inductive 


loads unless counter-measures are taken. 


. They are not as well suited as electronic ampli- 


fiers for high impedance inputs and high voltage- 
gain. 


. Their output is not reversible: unless a push-pull 


circuit is employed. 


. They cannot absorb regenerative power. 


. They have somewhat shorter duty cycle than 


rotating equipment for handling overloads. 








































































































































Feedback in a simple saturable reactor may be af- 
forded by external feedback or by self-saturation. In the 
former case a separate control winding is employed 
whose feedback ampere-turns assist in equalizing the 
output winding ampere-turns, reducing the signal wind- 
ing ampere-turn requirement by that amount. In the 
latter case, half-wave rectifying elements are connected 
in series with each output winding to reduce the signal 
winding ampere-turn requirement accordingly. The self- 
saturating circuit exhibits the same gain and figure of 
merit as a simple saturable reactor with unity feedback 

Gain of a magnetic amplifier may be expressed in 
various ways, such as power, current, or voltage gain. 
In each case, it is the ratio of the magnitude of the 


controlled output to the input in the terms chosen. (5,7) 


Time constant 7, of a given control winding may 
be expressed as: 


N’ 


Where N is the number of turns in the winding 
R is the control circuit resistance 
C,, C2 are constants 


If control turns are added to gain more ampere- 
turns in the control winding, the time constant 7° in- 
creases proportionately, since the inductance is a func- 
tion of the number of turns squared, If resisfance is 
added to the control winding circuit, the response time 

is improved, but the gain K 
is decreased, since the value 


Table I—Typical 60-Cycle Values of Power of A/T remains constant. 


Gain of Self-Saturating Magnetic Amplifiers (1) 


Neglecting the core and 
main circuit delay, the limit- 


Range of Kp/T Kp/T at: niiadh al ne Te ees 
Core material ratings (watts) per sec. per cycle ing Speed of response is in- 
Butt-jointed cold-rolled oriented silicon steel 60-10,000 600-4500 10-75 versely proportional to the 
a en (10 typical) frequency of the a-c supply 
Gapless 50° nickel laminations 0.5-1200 2100-42000 abuse circuit. The circuit cannot re- 
Gapless 80°% nickel laminations 0.1-10 3500-35000 60-600 rey martian 5 bee 
(100 typical) cycle of supply frequency. 


Power gains of 1000 to 10,000 per stage with a response 
of 1/200 to 1/10 sec are practical. Signals of from a 
few microwatts to a milliwatt power are considered 
sufficient to control the first stage. 

The gain of a given amplifier depends basically upon 

the permeability w of the core in that the greatest change 
in the flux density B is desired for unit change in con- 
trol ampere-turns and p=B/H. In addition to having 
high permeability, the steel should have a very sharp 
knee on the saturation curve; the knee should occur 
as near maximum flux density as possible, and the 
maximum flux density should be as high as possible 
with small losses. Effect of magnet materials on gain 
are summaried in Table I. 
; Time constant (Response Time) of a magnetic ampli- 
fier may be defined as the time in seconds or in cycles 
oi the a-c supply required of the output to reach 63 per 
cent (95 per cent) of its final value when a step change 
in voltage is applied to the input. The step change takes 
place along the steepest part of the output current-con- 
trol variable curves, where the response is slowest. For 
power gains of 1000 up to 5000, the magnitude of this 
time constant usually will be from two to five cycles 
(9,0,/). 


Sources oO} time delay are two: 


(a) Control windings—as with all inductive circuits, 
there will be a time delay associated with the 
control winding circuits, 


(b) Core and main circuit—the time delay (14 to 2 
cycles) attributable to these factors is constant 
for a given core, supply voltage, load, and type 
of circuit and determines the minimum response 
time obtainable. 


The total input time con- 
stant of a two-stage amplifier 
is slightly greater than the 

sum of the two individual time constants, being great- 
est when the two are equal. (5) The total input time 
constant of a three (or more) stage ampliher may be 
taken as the sum of each of the individual time constants 
with reasonable accuracy. 

Assuming a constant figure of merit 1, since the 
cains of each stage are multiplied, whereas the time 
constants to a first approximation are additive, cas- 
cading of stages improves the overall figure of merit. 
That is, 


K, Ke 
d {total =— 


7, 4+ 72 


If 7, = T-and A, = A: 
then Atotal = A, k, : 


which means the figure of merit of the total amplifier 1s 
ereater than that of each stage by a factor of half the 
stage gain. 

On the other hand, since each stage has an inherent 
minimum time-delay, cascading stages increases the 
total minimum time-delay, thereby limiting the prac- 
ticability of cascading many stages. 


Effects of Voltage and Frequency Changes 


Raising and lowering the a-c supply voltage etfec- 
tively raises or lowers the whole output current-control 
variable curve. Raising the voltage beyond the capacity 
of the reactor to absorb flux results ina relatively high 
output which cannot be appreciably reduced by a high 
negative value of control ampere-turns. Linearity of the 
control characteristic and sharpness of cut-off are usu- 
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ally improved by operating the amplifiers below rated 


voltage. (2 ) 


The effect of decreasing supply frequency when the 
amplifier is biased negatively to cutoff is equivalent to 


raising the supply voltage. 


As the control ampere-turns 


are increased in a positive direction, the effect dimin- 
ishes, being negligible at saturation. (2) 


For low frequencies the size of a magnetic amplifier 
varies inversely as the supply frequency. 


For example, 


the weight and volume of a unit rated at 200 watts out- 
put on a 60-cycle supply may be approximately 6 times 
greater than for a unit rated at the same wattage on 400 
cycles theoretically. (6) 


It is difficult to generalize on the cost of mag- 


netic amplifiers in a way that has much significance in 
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D THREE-PHASE HALF-WAVE CIRCUIT WITH D-C 
OurTPutT, 


CIRCUITS 


7 basic power circuits for magnetic amplifiers are 
the same as those for the familiar types of rectifiers 
with a reactor inserted in each anode circuit. See A, B, C, 
D and E above. The control circuits include isolated sig- 
nal, bias, feedback, or other control windings connected 
to appropriate signal, reference, or output sources to 
obtain the control effect desired. 


The first-stage control windings may be connected 
an electrical comparison or a magnetic comparison type 
of circuit. In the former case, see F, (right) the signal 
winding is energized by the error signal, or the difference 
between a reference voltage and part or all of an output 
voltage. In the latter case, the signal winding is connected 
across a part or all of the output voltage, and a separate 
reference winding is connected across the reference source 
so that the error signal is directly a difference in ampere- 
turns rather than a difference in voltage. (Re Tel rences 
I, 3, 5, 6, 10) Jou 
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the cost of complete controllers. Table II, however, de- 


rived from the price lists of one manufacturer, indicates 
the approximate cost in small quantities of individual, 
unmounted, standard magnetic amplifier stages, includ- 


ing only the reactor and main circuit rectifiers. (2) 


Rating Factors Defined 


Rated Supply Voltage is the voltage at which the 
magnetic amplifier is capable of operating continuously 
at rated frequency and with rated load reistance for any 
value of output and control currents within its rating, 
without exceeding the established rating of any of its 


components. 


Rated Output Current is the greatest value of current 


(Continued on page 252) 
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TODAY'S DESIGN CENTRIF UGE 


Taking advantage of new metallurgical 
developments, and improved motor insu- 
lation, plus ingenuity in rearrangement of 
accessories in a welded housing—rede- 
sign reduced floor space by 64 per cent. 





ei 

HM Modern methods of vegetable oil refining in- 
volve a complete plant that is nearly automatic, 

with raw material pumped into the start of a closed : 

1 


system and automatically processed through to a 
finished product. An important step in this process 
is the separation of oil from soap stock by centrifu- 
gal force, using a battery of continuous centrifuges 
in parallel. 

Centrifuges used in the past have done an ac- 
ceptable job, but recent vears have seen a large 
expansion in the industry putting a higher premi- 
um on effective separation and floor space require- 
ments. These two factors were the principal ones 
behind the development of the new Sharples AD- 
26 duplex centrifuge shown in Fig. 1 at right. 

In designing for a higher capacity per unit of 
floor space than was obtainable in the former model 
No. 16, shown in Fig. 2 (left), two approaches 
were considered: increased bow]! diameter or in- 
creased bowl speed. It was also considered that 
some rearrangement of the major elements might 
save floor area. 

For reasons discussed a little later, bow] diam- 
eter rather than speed was increased. The net re- 
sult was to give the same production with two 
units that required three of the former design, But 
nearly equal additional reduction in floor space 
was found possible 


FIG. 2 


by combining two centrifuges 


me 


Sj ie 
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in one housing, and FIG. 1 
bringing in all piping 
and electrical connec- 
tions to the rear. By 
combining two units it 
was possible to place the 
feed and electrical con- 
trols and sludge hopper 
for both units in the 
same space formerly re- 
quired for a single unit. 
By building in a sub- 
stantial part of the 
plumbing and making . 
all service connections 
to the rear instead of 
the side an additional 
reduction in center dis- 


tance between units was 
obtained, and_ installa- 





tion and maintenance ae 
problems were simpli- | 
hed. 
Final result, as shown 
graphically in Fig. 3, is 
that the new centrifuges 
give the same capacity 
in 39 in. length of work- | 

















New Sharpless AD-26 duplex centrifuge, Fig. 1, puts pro- 
duction capacity of 5000 Ib per hour in an overall space 
39 in. wide. Bowls are larger in diameter than former 
model, Fig. 2; two units are combined in a single fabri- 
cated housing with all piping connections made at the rear. 
Fig. 3—Depth of old and new units is same, but length 
for equal capacity is 64 per cent less in new unit. 
































Fig. 5—Underside view 
of 3-hp motor drive. 
Motor is specially de- 
signed for an accelerat- 
ing period of 30 sec or 
more in duration. 


ing space as required 108 in. in the former model, 
Or expressed in another way, for a given floor 
space, Capacity was increased 270 per cent. 

A number of specific design problems were faced 
in accomplishing this final result: design of cen- 
trifugal bowls and hearings to operate safely at 
higher stresses; 


spindle drives. Welded housing is the machine structure. 


motor capable of accelerating a 


heavier load in the 20-sec starting time ; accelerat- 
ing control to shut off power in event of irregular 
operation ; electrical control system to shut down 
the machine automatically when required for safety 
or overload ; belt drive capable of handling acceler- 
ating load without slip and high speed without ex- 
cessive internal friction; and replacement of cast- 
ings with fabricated steel to more effectively 


employ existing plant facilities. 

Basic approach to increased 
capacity, as mentioned earlier, 
was to increase either the bowl 
diameter or the bowl] speed. In- 
creased speed offered some prob- 
lems in critical frequencies, in 
bearing life, increased windage 
losses and longer accelerating 
time. With recent advances in 
metallurgical control over mate- 
rials for bowls, the diameter in- 
crease seemed to offer the best 
approach. 

Cold drawn tubing of 4130 
steel is now obtainable certified 
with a higher proportional limit 
value. Tensile strength alone is 
of little significance ; the part will 
have failed in service long before 
the ultimate tensile strength is 
reached. But with the steel now 
available a larger bowl diameter 
giving a 50 per cent increase in 
capacity can be used safely at the 
same maximum speed of 15,000 
rpm. Each bowl after finishing is 
subjected to an overspeed test 
that develops stresses twice as 
high as those encountered at 
normal running speed. This is an 
ample margin of safety since the 
bowl is not subject to high peak 
or shock loads. 

Additional savings in floor 
space were offered by designing 
one sludge hopper to serve a pair 
of bowls, as shown in Fig. 4+. A 
substantial increase in plant fab- 
ricating facilities put a premium 
on the cost of cast structures 
rather generally used in former 


Fig. 4—Two bowls are combined in one structure using a 
common sludge hopper. Separate sets of controls for 
each motor drive are placed in the space between the 
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models. The added flexibility of welded structures 


or gave the opportunity to save floor space by re- 
locating feed lines, discharge hoppers and electrical 

ad controls, and also made possible a functional hous- 
- ing that added greatly to the clean appearance of 
at the centrifuge. But the main objective was further 
t reduction in space which brought the center dis- 
bs tance between dual units down to 39 in. Combined 
ir result of increased bowl speed and compact design 
n reduced the length of space required for 5000 Ib 
\ per hr process load capacity from 108 in. (for 
. three single units) to 39 in. for one dual unit. 
j Motor drives and controls for centrifuges offer 
‘ several special problems. The flywheel load re- 
y quires a long starting time which must be reduced 
| 
| 
Fig. 6—Speed-torque curve for E 
; the 3-hp 3-phase 220-volt mo- = 
tor is designed to bring the S 
: bowl up to speed in the short- 5 
est time possible. Note that mo- et 
tor starting current is relatively .£ 

constant from standstill up to + 

2000 rpm. Motor coils are % 


glass-insulated to 


starting conditions. 
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Fig. 7—Separate control systems are used for starting 
and running. Starting contactor includes no overload 
protection or safety release, but depends on operator’s 
continual pressure on pushbutton. Instinctive reaction 
of the operator to “get away” in the event of abnormal 
operation during starting takes power off the motor. 
When full speed is reached, operator engages running 
overload 


contactor which has sensitive protection. 
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to avoid excessive production time loss. Fortu- 
nately, starting is seldom required more often than 
twice in an 8 hour shift, but starting twice in an 
hour may be necessary and was set up as a re- 
quirement for the motor. The running load of 3 hp 
consists of bearing friction and windage which are 
constant, plus the power required to accelerate the 
material flowing into the bowl. Speed of the bowl 
must drop as little as possible when the full process 
load is added. 

No standard motor combines these divergent 
requirements. Specifications under which these 
motors are purchased leave the design of the motor 
entirely in hands of the motor manufacturer. 
Ordering specifications merely state, ‘Motor shall 





1200 1600 2000 
Speed,rpm 


2400 2800 3200 


accelerate an inertia load of 2 lb-ft? from standstill 
to 15,000 rpm or 12 lb-ft? to 3600 rpm in 55 sec. 
The motor shall be 3600 rpm, 3 hp, 40 C continu- 
ous, with low starting current and capable of two 
starts per hr imposed on normal running load of 
3 hp.” Motors currently being supplied to these 
test requirements, Fig. 5, 
insulated. 


are completely glass 


Since the starting current, Fig. 6, considerably 
exceeds the running current and continues for at 
least 30 sec, usual methods of overload protection 
are not applicable. Automatic overload protection 
during starting could be provided by some form 
of integrating time delay and a_ saturated-core 
transformer ; such a system has been specified for 
some equipment used by the Armed Services. 

For a starting control for industrial use, Fig. 7, 
human intelligence combined with a dual control 
system, has been found superior to the best auto- 
matic system. Separate contactors are used for 
start and run. The start contactor ‘as no inter- 
locks or thermal protection, and so requires con- 
tinual pressure on the start button which is placed 
so the operator must stand next to the bowl to 
start the motor, Since the noise produced by the 
centrifuge in coming up to speed follows a readily 
recognized pattern, even the least attentive and 
unskilled operator will instinctively take his finger 
off the starting button and leave the centrifuge if 
any dithculty should show up. 


Torque, lb-ft 






























When the motor is up to speed the operator re- 
leases the start button and presses the run button. 
This energizes a contactor with sealing-in contacts 
and overload protection set to trip on only a small 
increase in running current. This protects the 
motor from continuing overload but the primary 
function is to shut down the machine if more ma- 
terial is fed than the machine can effectively 
separate. 

By designing separate control systems for start 
and run, several difficult 
avoided. For the infrequently used starting cycle 
the operator is incorporated as an element in the 


compromises were 


control, calling for responses involving no skill or 
training and little judgment. For the running pe- 
riod with no fluctuation in load other than accel- 
eration of the material fed, sensitive over-current 
protection is provided that prevents feeding more 
than the machine can effectively process. A pilot 
light above the “stop” button is lighted while the 
drive is operating on the “run” contractor. 

Since these centrifugals are often used on proc- 
esses that employ steam or heated product, the 
contactors are usually mounted away from the 
machine where the ambient air temperature stays 
fairly constant. 

Belt drive, Fig. 8, posed a dithcult problem, To 
deliver running power, the belt must maintain firm 
contact on the small pulley at 15,000 rpm. Flexing 
in usual belts generated sufficient heat due to in- 
ternal friction to destroy them in a few minutes. 


Fig. 9—Traction under starting torque is obtained by using 


Thickness and density must be uniform for smooth 
operation. The belts meeting these requirements 
are continuously woven to the desired length and 
impregnated to provide internal lubrication. A 
spring-loaded ‘idler maintains a relatively high 
tension. 

At the drive end, the major problem is to pre- 
vent belt slippage during acceleration. The best 
pulley design so far, Fig. 9, is a canvass-filled 
phenolic molding made so the textile fibers run 
perpendicular to the pulley surface. After molding, 
the pulley crown is machined to expose these fibers. 

The bowl hangs from a single ball bearing sys- 





Fig. 8—Principal problems in 


the belt drive are two: to avoid 
slippage during the high-torque 
starting period, and to keep the 
belt in contact with the small 
driven pulley at 15,000 rpm. 


a molded phenolic drive pulley, canvas-filled so that fiber 
ends extend generally radial on the driving face. Pulley 


crown is machined to expose the fibers. 





guard, the machine enclosure 
forms the structure. Careful 
design simplified the fabricat- 


smooth exterior. By making all 
piping and electrical connec- 
tions to the rear, dual units can 
be placed side-by-side. 
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tem. Rotational speed is 15,000 rpm and vertical 
load is now a maximum of 100 Ib. Radial load on 
the bearing varies over wide limits depending on 
the degree of balance of the machine and load. As 
compared with the former machine the new model 
with its larger diameter bowl put an increased 
vertical load on the bearing. In the former design 
exterior races rotated and lubrication was pro- 
vided by a drip oil system with excess lubricant 
thrown off. In the new bearing for the larger 
bowl, the design was reversed and the inside race 
rotates. This resulted in considerable reduction 
in ball speed and extended the bearing life. A 
special grease, developed in cooperation with bear- 
ing manufacturers, provides permanent lubrica- 
tion and eliminates one point of plant mainte- 
nance. These two factors, slower ball speed and 
grease lubrication, combined to give equal or 
better bearing life than for the bearings used on 
the former model with its smaller bowl. 

An important factor affecting design of the 
structure was the increased plant facilities avail- 
able for fabricated rather than cast housings. 
Freed from some of the limitations of casting de- 
sign, the housing for the new dual unit became 
the machine structure. There is no angle-iron 
frame and except for the belt guard there are no 
sheet metal panels. The enclosure is the structure 
as can be seen in Fig. 10. The sludge hopper 1s 
formed between the two bowl chambers, and the 
refined oil feed also goes to a common point for 
both bowls. 

The smooth surfaces and rounded vertical cor- 


10—Except for the belt 


Operations and gave a 


acti 





Fig. 11—New dual units can be installed on 39-in. centers. 


ners did not come by accident, but were the result 
of considerable design work guided by a con- 
sciousness of appearance design. Elimination of 
the unsightly and space-filling external pipe con- 
nections required on the former model also in- 
volved some design problems, but in the new 
machine all pipe connections are made at the rear, 
while the sludge outlet is through the base. With 
no elements extending beyond the side surfaces, 
dual units may be installed flush against each other 
as shown in Fig. 11. Yet equal or greater accessi- 


OOG 


bility is provided for all controls. 
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undamentals Basic methods of analysis for servo- 


mechanisms; for both steady state 


and transient performance with some simple 


mathematics helpful in evaluating system stability. 


O. W. LIVINGSTON 


Control Engineering Department 


General Electric Company 


OST important function of a feedback contro! 
system is to preserve a definite relationship 
between output and input. This must be accom- 

plished in spite of variations and nonlinearity in system 
components, such as saturation and hysteresis in ferro- 
magnetic elements, and external disturbances such as 
change in load or power supply. 

This is shown in Fig. 1, a block diagram of a typical. 
simple feedback control system. The output quantity C 
is subtracted from the input reference R as indicated by 
the polarity signs shown on the small left-hand circle. 
The difference or error E is then applied to the input 
of the amplifier which is shown as the central rectangu- 
lar block. This block represents, functionally, any type 
of apparatus such as an electronic amplifier, an ampli- 
dyne, a generator, or any combination where the ratio 
of the output to the input may be described by the 
notation G. In most cases, G consists of a number mul- 
tiplied by a time-variant term expressed in suitable dif- 
ferential notation so that the total quantity G may be 
amenable to certain algebraic processes. If G is taken 
as a number like 100 or 1000, this means that if a value 
of E of 0.1 volt is impressed on the input of the block, 
a voltage of 10 or 100, respectively, will appear at the 
output. The second small circle to the right indicates the 
subtraction of a variable system disturbance of value N 
from the output of the amplifier. Thus the output C, 
is the difference of the amplifier output and the dis- 
turbance. 

Equation / in Fig. 1 merely expresses the relationship 
already explained regarding the input and output of the 
amplifier block with the inclusion of the effect of the 
disturbance N. Equation 2 expresses the relationships 
existing at the initial comparison point. By substituting 
equation 2 in 7, the error quantity is eliminated in equa- 
tion 3, and subsequent algebraic manipulation results in 
the generally used expression of equation 4 or the some- 
what simpler form shown as equation 5. 


98 









Let us now study the implications of equation 3 
which will illustrate the advantages of feedback control. 
First, consider the case where there is no disturbance, 
but where we wish to see the effect of a change in gain 
of the system. Suppose gain G is initially 999. Then 
substituting in equation 5, 

C = R(1 — 0.001) 0.999 R 

Now suppose the gain falls to 499 which is about half 
value. Without feedback, this would cut the output to 
half. However, substituting in 5 for the feedback con- 
trol system, 

C= #(1 —0002) = 

By comparing these two equations a 2-to-1 change of 
gain only reduced the output of the feedback control 
system by approximately 0.1 per cent. If we had started 
with a lower gain of 99, the resultant change would have 
been about 10 per cent. This clearly shows the effect of 
high gain in minimizing error due to change in gain. 

Let us now consider the effect of a disturbance 
which we might assume to be the regulation of a gen- 
erator when load is applied. Let us assume that the nat- 
ural voltage regulation of the machine is such that a 10- 
per cent loss in output voltage is normally obtained. 
That is, N/R is approximately 0.1. Assuming a G of 
999, we may substitute in equation 5, with and without 
the load disturbance, to determine the voltage regulation 
due to load. 

C = R(1 — 0.001 — 0.0001) = 0.9989 R (loaded ) 

C = R(1 — 0.001 —0.0) = 0.9990 R (unloaded ) 

Thus the voltage regulation with load is approxi- 
mately 0.01 per cent instead of the 10 per cent natural 
regulation. Again it would be possible to substitute 
lower values of gain and show that high values of gain 
minimize system disturbances. 

These attributes have led to increased use of feedback 
control systems for industrial control problems, not 
only to obtain better performance on existing types of 
equipment, but also to allow more complete (or better ) 
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Fig. 1—As shown in the final equation, high 
gain minimizes error due to system disturb- 
ance or change in gain. Fig. 2—With a single 
time-delay factor, output amplitude ap- 
proaches zero and phase lag approaches 
90 deg as the frequency increases. Fig. 3— 
With several major time constants, as or- 


dinarily found in feedback systems, in- 


automatic control of new industrial ert Such 
automatic control, sometimes complex in design, will 
lead to cost savings in the modern aur, Typical 


examples are the various systems of tracer controls 
being used on machine tools to turn out intricate parts 
ranging from turbine blades to automobile body 

Difficultie is of Feedback Control. 
open-cycle to feedback 


dies. 
The change from 
control systems brings certain 
old, minor problems into major significance, and intro- 
duces new problems. In the older 
trols, for example, the 
frequently 


“nonfeedback” con- 
input signal might 
be taken from a voltage supply which had 
relatively poor regulation, since other errors limited the 
system performance. 


reference 


Probably the most important new problem is system 
stability and performance. 
benefits of 


The two examples of the 
feedback control show the desirability of 
high amplification to minimize certain types of errors. 
However, we find that in many real systems there are 
time delays present between the application of an input 
signal to a system component and the response of the 
component to that signal; a factor which we ignored in 
our simple analysis. One form of time delay commonly 
encountered, such as the build up of current in the field 
of a generator after a change in field voltage, is a 
simple exponential characteristic. Fig. 2 shows two 
simple single-time-constant electrical circuits which have 
such characteristics. Their steady-state a-c characteris- 
tics are illustrated by the circle diagram which shows 
how the ratio of the output to input voltage decreases 
and the angle of phase lag increases 


as the frequency 
increases, 


It will be noted that as the frequency ap- 
proaches infinity, the output amplitude approaches zero 
and the phase lag approaches 90 deg. If there are a 
sufficient number of these time delays, suitably related 
in magnitude, they may cause poor damping or instabili- 
ty trouble as the gain is raised from a low value toward 
a desired higher value. In such cases, the output may 
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creased gain tends to produce _ instability 


unless stabilizing elements are added. 


settling down after some 
change of input of system disturbance, or it may con- 
tinue in oscillations of constant or even increasing ampli- 
tude with no input variation. 


oscillate excessively before 


This may be illustrated by an example of a simple 
system with three time constants, 
This system 


as shown in Fig. 3. 
be typical of a generator voltage 
regulator with field excitation supplied by an amplidyne 
generator. In this case, the three major time constants 
would come from the generator field, amplidyne quadra- 
ture field, and amplidyne control field. The numerical 
gain A of the system, though shown in this simple block 
Sait as concentrated in one unit, would actually be 
distributed between the two rotating machines and an 
electronic amplifier, if used. 
that a small a-c signal of adjustable fre- 
quency and having an amplitude of 1 volt is applied to 
the input R. Under these conditions there will be an 
a-c Output at C and its relationship to the input 7 de- 
pends on the gain, the time constants of the elements, 
and the frequency of the input signal. In order to sim- 
plify the illustration, let us further assume that A is 8 
ind that 7,. 7. and Ts are each 0.1 sec 
that the signal frequency is increased from a very low 


would 


Assume 


Now assume 
value to one at which the angle of phase lag between 
the output and input is exactly 60 deg; this will occur 
2.76 cycles 
Referring to the circle diagram of Fig. 2, it 
will be evident that at this frequency the signal level 
is reduced to one half from input to output of each of the 
time-constant elements. Thus the effect of the amplifica- 
tion and the three constants is to produce a net signal at 
C of 1 volt amplitude with a phase delay of 180 deg. 
The feedback polarity is normally such that a d-c 
feedback signal opposes or subtracts from the reference 
signal. In this example, however, due to the 180-deg 
lag, we find that if we now complete the feedback con- 
iection and simultaneously reduce the input / to zero, 


at approximately 17.34 radians per sec or 
per sec. 
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Fig. 4—Typical polar plot for analyzing stability by the 
a-c method. Radius is the ratio of output to input; angle 
is output retard with respect to input. 


the system continues to oscillate at the 2.76-cps_ fre- 
quency and 1-volt amplitude since the feedback signal 
exactly replaced the input signal. If the system gain 
were just a little greater than 8, the amplitude of the 
oscillations would continue to increase indefinitely as 
long as the system remained linear. In this condition, 
the system would be considered unstable, because once 
the feedback circuit is closed any slight disturbance 
would start the system into uncontrolled oscillation. 
Even if the gain is slightly less than 8, we would find 
that the response to any quick disturbance (considered 
as having an appreciable 2.76-cps component) would 
result in overshooting and rather slow damping. Such 
malfunctioning of the equipment not only prevents its 
normal operation but may cause severe damage to both 
equipment and personnel. However, by correct system 
design, which may involve the proper choice of major 
system components as well as the addition of stabilizing 
elements, it is generally possible to obtain the required 
value of system gain and maintain system stability. 

Over the last twenty years, most of the published 
information on feedback control systems has to do with 
this problem of analyzing the stability of such systems 
and determining the type of systems and system com- 
ponents to give the required performance. Most tech- 
nical papers on this subject fall in two classes, neither 
of which give much assistance. First, there is the highly 
theoretical article which generally contains considerable 
mathematics, ostensibly to confirm the rigor of the 
analysis, but sometimes in the opinion of the unfor- 
tunate reader, to illustrate the erudition of the author. 
Secondly, there is the application paper, that describes 
the physical size of the equipment, the results and per- 
formance attained, but all too frequently does not go 
into the stability considerations. There is a need for 
articles of a practical nature which contain enough con- 
sideration of the stability theory to indicate its realistic 
application.* 


* See list of feature articles in earlier issues of ELectricaL MaNv- 
FACTURING in the bibliography at the end of this discussion. 





A brief summary of the basic methods of analysis 
and synthesis may prove helpful in understanding some 
of the articles written on the subject. 

Differential Equations. Probably the most obvious 
way to determine the stability of a feedback control 
system is to write and solve the differential equations 
of the system, or at least apply certain kown criteria 
to determine the nature of the roots. This method has 
two drawbacks: The labor involved in the solution, 
and the fact that it does not readily show what changes 
should be made if the system analyzed is not. satis- 
factory. Thus while it is sometimes desirable to make 
such an analysis on a system already designed in order 
to determine its transient behavior to certain input or 
disturbance function, it is not generally convenient to 
use for design purposes. 

A-C Method. While this method was developed 
largely by Nyquist and Bode, primarily for use with 
electronic amplifiers in telephone circuits, the basic 
principles apply to any form of feedback control system. 
With this method, the steady-state attenuation and 
phase angle vs frequency characteristics of the open 
loop is used. This is quite similar to the simple analy- 
sis previously made in conection with Fig. 3 to try to 
understand the cause of instability. In this case, the 
frequency response for all frequencies from zero to 
infinity is determined. This information is frequently) 
plotted in two different manners. Fig. 4 shows a typical 
polar plot, frequently called a Nyquist diagram, in 
which the ratio of the output to the input is plotted 
as the radius, and the angle of output-retard with re- 
spect to the input is plotted clockwise from the zero- 
deg position at 3 o'clock for all values of frequency from 
zero to infinity. Curve A is the response of the simple 
three-time-constant system considered in Fig. 3. but 
with A= 6.4. Since the curve does not circle the point 
—1, + j0, it can be shown from mathematical analysis 
that the system is stable. Curve 6, on the other hand, 
shows the same system with the gain increased 50 per 
cent to 8.6. In this case, the 1, +j0 point is en- 
circled by the locus, and the system 1s unstable. 


Construction of Gain Diagrams 

This same type of information is often presented in 
another manner by plotting both 20 times the log of 
the gain (decibels) and also the phase angle vs fre- 
quency, as shown in Fig. 5. In this case the system is 
stable if the gain passes through zero db (unity gain) 
with a phase angle of less than 180 deg. It will be 
evident that this method is very similar to the Nyquist 
diagram in basic principle, but it possesses one advan- 
tage. With a little practice and experience these dia- 
grams, or straight-line simplifications of them, can be 
very quickly drawn if the time delays in the system 
are known. Its graphic nature also permits a quick 
appreciation of the effect on the system of any changes 
in such time constants or the modification of the system 
by additional stabilizing components. 

Some appreciation of this technique may be obtained 
from a simple example. In Fig. 5 the approximate gain 
curve was first constructed from a series of straight 
lines that change slope at frequency points. which are 
simply the reciprocals of the three time constants: 1, 
0.2, and 0.1 sec, respectively. A simple, graphical cor- 
rection scale enables the exact curve to be constructed 


ELECTRICAL MANUFACTURING 


in les 
mine 
A al 
oper 
cate: 
freq 
and 
gain 
AQ 
20 < 
stal 
a g 
\ 
por 
tak 
lis] 
inc 
ot 
shi 
re: 
va 


ce 







in less than 5 min. The phase-lag curve was also deter- 
mined graphically in about the same time. The lines 
4 and B, indicative of gains for stable and unstable 
operation, could then be drawn directly. Line A indi- 
cates stability since it intersects the gain curve at a 
frequency when the phase angle is less than 180 deg 
and line B indicates instability, since it intersects the 
gain line with the phase angle more than 180 deg. Line 
A indicates that a gain of 25 db which, dividing 25 by 
20 and taking the antilog gives a gain of 18, would be 
stable for the system, Line B indicates that 30 db, or 
a gain of 31.7, would be unstable. 

While curve 4A would be stable, it would be very 
poorly damped; another simple graphical manipulation, 
taking perhaps 10 min, estab- 
lished line C which gives the 
indicated frequency response 











gears to study variations in system parameters, rela- 
tively long time required per run, and to the fact that 
it does not always indicate what system change should 
be made to obtain stability. 

Digital computers may be used simply to reduce the 
labor involved, particularly where numerical solutions 
of differential equations are required. They have the 
advantage of extremely high accuracy and high speed 
of operation. Again their high cost make them gener- 
ally unavailable for most designers. 

Analog computers may be used in very much the 
same manner as differential analyzers, once the equa- 
tion of the system is known. Since they consist largely 


(Continued on page 258) 








of the closed-loop system —___A__ 
shown by the 1 curve. The Pd. iar 40 
resonant peak is limited to a | | 
value of 1.3, which is an ac- | | 80 
ceptable value for certain 
types of application, and a > 
“cut off” frequency of 6.5 - 3 
radians per sec is obtained. > 
This system, however, would 160 — 
have a gain of only 15 db or : 
about 5.6 which is” rather = 
low if much accuracy is re- 340 ‘en 
quired, : 

ig. 6 also shows the effect os . 
of adding a simple network of 
two resistors and two capaci- 40 280 
tors which permits the gain 
to be increased to 39 db which 50 320 
corresponds to 90 and the fre- 0.1 0.2 04 06 . - . ” "eS 
quency cut-off to about 12.5 Remnh Reon 
radians aa sec. The actual Fig. 5—Construction method explained in the text for quickly de- 
time required to select this termining the exact gain curve from the value of the time constants. 
network and plot the response 
takes less than 30 min. As a 
result of its speed and ease ” 


of manipulation, this method 
is probably the most widely 
used, particularly in the syn- 
thesis of automatic control 
systems, 

Computing Machines. In 
addition to the two basic 
methods indicated above, 
various forms of computing 
devices can be used to sup- 
plement or substitute for 
these procedures. 

The mechanical differential (p1+1)(pQ2+1 
analyzer may be used to ob- (p10+1)(p0.02+1) 
tain both stability and re- 
sponse information if the 
equation of the system can be 
obtained. It is particularly 
nonlinear relations must be 
considered. Its use is limit- 0.1 0.2 a 
ed by its relatively high 
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cost, long set-up time, long Fig. 6—Adding a simple stabilizing network to the sys- 
time required to change tem of Fig. 5 permits a substantial increase in gain. 
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Part 11—The Laminates 





RESINS AND TECHNIQUES 


ESIGN ADVANTAGES of improved phenolic 
laminates are due to developments in laminating 
resins (or varnishes as they are frequently 
termed ), base fillers, laminating techniques, or to a com- 
bination of these factors. As with the newer phenolic 
molding compounds* the overall result has been to pro- 
vide the design engineer with a wider spectrum of 
effective performance characteristics and fabricating 
properties. 
For example, laminating resins have been developed 
that impart the following improved characteristics : 
1. Increased moisture resistance 
Improved alkali resistance 
Low dielectric loss, particularly for 60-cycle ap- 
plications ; also resins that provide some improve- 
ment at high frequencies 
+. Greater dielectric strength; particularly useful for 
laminated tube varnishes 
5. Improved penetration (better humidity resistance 
and “wet” electrical properties ) 
6. Low-pressure cure 
Greater dimensional stability and all-around me- 
chanical strength, particularly improved impact 
resistance 


ww bo 


NI 


In base fillers, the major developments have been the 
result of (1) improvements in the properties and treat- 
ment of conventional materials such as paper, cotton 
and linen fabrics, and asbestos; and (2) the expanding 
use and improved processing of glass-fiber materials 
and nylon fabric. Of potential major importance is the 
experimental work in such newer synthetic-fiber fillers 
as Orlon. 

Table I illustrates how specific improvements in 
phenolic laminates can be related to the inherent char- 
acteristics of the resin or base filler or to the manu- 
facturing techniques. Several of the more significant 
developments in phenolic laminates, both commercial 
and experimental, will now be discussed in detail. 


* See “Wider Design Opportunities with the NEW Pherolics—Part I, 
the Molding Compounds,” June 1952 issue, page 112. 
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Low-Loss Laminates. This development goes back 
to about 1948. At that time it became apparent that 
standard phenolic laminates could not meet the increas- 
ingly higher insulation requirements made on electric 
power equipment. Higher operating voltages were used 
and equipment tests such as impulse and power-tfactor 
tests, had increased in severity. 

Basic cause for the inconsistent dielectric strength 
in the conventional laminates was entrapped moisture 
and other volatiles within the cured laminated structure. 


Table I—Typical Improved 
Phenolic Laminates 





Improve- 


Commercial Improved 





® All grades are Continental-Diamond Fibre Company. 

b Resins have improved penetrating properties and the manufac- 
turing techniques use these properties to provide better impregnation 
of the filler. Since thorough impregnation eliminates entrapped mois- 
ture and air, greater moisture resistance and better dielectric prop- 
erties are attained. Manufacturing techniques also provide suitable 
temperature control during the curing stage to assure uniform quality 
and optimum property values in the finished laminate. 

¢ Xylenol is essentially a dimethyl phenol. 


el 
designation® | Resin Filler properties oe z= 
MEC-5 Phenolic Nylon | Insulation re- | Filler 
fabric sistance; mois- 
ture resistance 
XXHYV-2® Phenolic Paper — High dielectric | Resin and 
strength paral- | manufac- 
lel to lamina- | turing 
tions technique 
CRD Phenolic Cotton | Better ma- Filler 
mat chining 
XXXP-26 Phenolic Paper Insulation re- | Resin and 
sistance; mois- | manufac- 
ture resistance | turing 
technique 
C-92 Xylenol® Cotton Alkali resist- | Resin 
fabric ance 
Ck Modified Cotton | Postforming | Resin 
phenolic | fabric 
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The entrapped voids were found to become progressively 
worse under service conditions. Such voids tend to be- 
come larger under the effect of heating or ionization 
caused by high-voltage stresses; the increased power 
factor and dielectric loss adversely affect the 60-cycle 
and impulse-voltage strength; excessive internal heat- 
ing and decomposition are caused; and ultimately punc- 
ture and breakdown occur. 

As a result of a cooperative project by the Pennsyl- 
vania Transformer Company and two laminators, the 
Mica Insulator Company and the National Vulcanized 
Fibre Company (/3)*, a new low-loss phenolic lami- 
nate was developed that has a 60-cycle power factor 
consistently under 5 per cent on '%4-in. and 1-in. sheets 
at 20 C as received ; an ability to withstand test voltages 
applied parallel to laminations for an extended period; 
high impact strength both perpendicular and parallel to 
laminations; high flexural, bond and tensile strengths. 
Moreover, this laminate is required not to delaminate 
or split parallel to laminations when exposed to 120 C 
continuously. Pennsylvania Transformer uses this type 
of laminate under its own trademark “Pennsylite” both 
in paper- and fabric-based grades. Table II provides the 
original specifications for this laminate (fabric-base 
type). 

Specifications for a modified NN grade (low-loss 
resin used with a paper filler) are somewhat similar 
except that the lengthwise flexural strength is reduced 
by about 15 per cent; the compressive strength is some- 
what lower; the impact strength is 0.49 ft-lb; the mois- 
ture absorption is less than 1 per cent; power factor is 
lower; dielectric strength is of the same order. Penn- 
svlvania Transformer has also developed with Taylor 
libre Company a glass-mat, low-loss phenolic resin- 
bonded laminate (grade GGG) through 1-in. thickness 
which in comparison with the low-loss fabric-base lami- 
nate provides nearly a 50-per cent increase in flexural 
and compressive strengths; an increase of almost 300 


* Italic numerals in parentheses apply to references at end of article. 
References 1-12, inclusive, are found in Part I, June issue. 


JULY 1952 


MANUFACTURING 


per cent in impact strength; and a decrease in moisture 
absorption. (/4) 

Since the original investigation, low-loss phenol- 
formaldehyde-resin paper-, canvas-, and linen-based 
laminates have come into commercial production by 
several sources. The Advisory Technical Committee for 
NEMA’s Laminated Products Section is in process 


Table Ii—tTypical Test Values for a 
Low-Loss Fabriec-Base Phenol-Formal- 
dehyde Laminate* 


Property 


Flexural strength, flatwise, psi 
Lengthwise 
Crosswise 


18,000 

13,700 

Tensile strength, psi 
Lengthwise 
Crosswise 


10,000 
8,000 
Compressive strength, psi 27,000 
Impact strength, Izod, ft-lb/in. of notch 
Kdgewise Eco 
Flatwise 1.46 
Moisture absorption, per cent 
24 hr at 25 C (8x 1 x %-in sample) 0.4 
Power factor, per cent, 60 cps, at 20 C 
(4-in. diam guarded electrodes) 
Dielectric strength, 60 eps (14-in. diam 
studs, 314 in. apart center-to-center, 
34 in. thick specimen under oil) 
Withstand voltage, kv 125 
Breakdown voltage, kv 130 
Visible corona voltage, kv 110 
Heat resistance No delamination 
or blistering oc- 
curred after con- 
tinuous exposure 
for 36 hr at 250 F 


0.5 to 4.0 


* Source: Pennsylvania Transformer Company. Tests made on this 
company’s Pennsylite material, 44- or | in. sheets unless otherwise 
indicated. 
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of submitting recommendations for standards to be 
established for low-loss phenol-formaldehyde laminates. 


Table III shows specifications recommended by one 
laminator for grades to be designated CEE (cotton- 
based) and LEE (linen-based). (15) 

The following capsule summaries refer to some avail- 
able commercial laminates that feature low-loss prop- 
erties at power frequencies, or that have some other 
special electrical characteristics. Obviously, space limi- 
tations prevent listing anything approaching a complete 
list. ( 
relative sense and refers to the range of properties that 


‘he term “low-loss” is of course used here in a 


may normally be available in phenolic laminates. ) 

Mica Insulator Company’s No. 6050, canvas-based 
Lamicoid has a power factor of 0.017 at 60 cycles 
(stress, 2.5 kv crest) '4-in. stock conditioned 24 hr at 
100 C. The material does not show any blistering, split- 
ting or delamination during a thermal aging of 36 hr at 
250 F. 
material—0.35 per cent. The same company’s paper- 
based No. 6026 has a 60-cycle power factor of 0.012 on 
34-in. stock as received; same thermal aging perform- 
ance as No. 6050. 

Richardson Company's Insurok 


Moisture absorption is low for canvas-based 


T-725 paper-based 
grade for radio-frequency applications has a power fac- 





Table IlI—Recommended Specifica- 
tions for Proposed NEMA Low-Loss 
Grades CEE and LEE‘ 


Thick- 
Condi- ness, 
Property tioning in. CEE? | LEE> 
Flexural Strength, flat- 
wise (minimum psi) 
Lengthwise A lZ 15.000 15,000 
Crosswise A ly 13,000 | 13,000 
Izod impact strength, 
edgewise (minimum 
ft-lb /in. of notch) 
Lengthwise E-418/50¢ lZ 1.5 1.0 
Crosswise K-18 /50 ly 0.75 0.60 


Dielectric strength 
(minimum vpm) 
5/T, perpendicular 
to laminations A 1 325 325 
Dielectric strength 
(minimum kv) 
S/S, parallel to 


laminations A V4 10 10 
S/S, parallel to 
laminations D-18 /50° \¢ 10 10 
Bonding strength 
(minimum Ib) 
Lengthwise A i 1200 1100 
Lengthwise D-48/50 4 1100 1000 
Water absorption 
(maximum per cent) D-24/23' lg 1.6 1.3 
D-24/23 ly 0.8 0.7 
Power factor (maximum) 
60 cps K-18 /50 lZ 0.05 0.05 
Dielectric constant 
(maximum) 
60 cps K-48 /50 ly a 2.2 


* Source: Mica Insulator Co. 

> Canvas-based (CEE) and linen-based (LEE 
formaldehyde-resin laminates. 

© As received 

4 Dried for 48 hr at 50 C. 

© Immersed in water for 48 hr at 50 C. 

‘ Immersed in water for 24 hr at 23 C 


low-loss phenol- 


















































tor of 0.030 at 1 megacycle and retains this and other 
dielectric properties after 96 hr exposure at 90 per cent 
RH and 104 F. Owing also to its excellent hot-punching 
properties, this material is particularly indicated for 
punched parts of extremely intricate design. Insurok 
T-812 is a paper-based punching stock providing a power 
factor at 1 me of 0.030 and very high insulation re- 
sistance of 1,000,000 megohms both after 96 hr at 90 
per cent RH at 104 F. Moisture absorption is low 

0.38 per cent. Insurok T-728 is a high-frequency linen- 
based grade with a power factor at 1 me of 0.032 (0.034 
after 96 hr at 90 per cent RH at 104 F) ; low moisture 
absorption (0.3 per cent); and insulation resistance of 
85,000 megohms after 96 hr at 90 per cent RH at 104 
F. The high mechanical strengths are typical of linen- 
based laminates. ( All Insurok values on 1/16-in. stock. ) 

Continental-Diamond’s Dilecto Grade XNNHV-2 is 
a paper-based material with a low 60-cycle power factor 
of 0.02 and a high dielectric strength parallel to lamina- 
tions (2%x6 in. specimens under oil will withstand 50 
kv for 5 min, 75 kv for 1 min, flashover 100 ky) ; it is 
particularly indicated for transformer use. 

The development of low-loss phenolic laminates rep- 
resents a synthesis of the efforts of the resin manufac- 
turer, the filler material supplier, the equipment manu- 
facturer and the laminator. Essentially, these laminates 
were developed through a fresh evaluation of already 
available low loss resins; techniques for especially 
treated paper or fabric; precise control of filler impreg- 
nation, resin content, volatiles content ; and other proc- 
essing elements. 

Metal-Clad Laminates. These materials are increas- 
ingly assuming an important position owing to their use 
in printed-circuit applications. Both copper- and alumi- 
num-clad laminates are already widely applied for 
photoetched circuits in miniaturization of component 
parts and subassemblies, as has been frequently discussed 
in technical literature. (76) Although laminates of g 


~ 


lass- 
silicone, glass-Teflon, glass-polyester, and glass-epoxy 
are being used, or investigated, metal-clad phenolics 
undoubtedly command the largest volume of present 
applications, including military. However, it is recog- 
nized that the phenolic laminates will not do in special 
applications such as those requiring service under con- 
tinuous high-temperature conditions, say 200 C. 

Resin manufacturers and laminators alike look to the 
printed-circuit business as potentially one of the largest 
outlets for phenolic laminates. Under the impetus of 
military uses, the development and eventual use of 
printed circuits in diverse civilian products such as TV 
receivers, business machines and communications equip- 
ment is seen as almost a certainty. It is understood that 
at least two TV manufacturers are well advanced in 
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Fig. 1—Metal-clad phenolic laminates are adaptable to conformable printed circuits. 
Left: A 1/16-in. thick XXXP phenolic laminate formed in the shape of a 1%4-in. right 
angle with an -in. maximum radius, and with both the inside and outside surfaces clad 
with a 0.00135-in. thickness of electrolytic copper foil (weight: 1 oz per sq ft). This type 
of laminate is commercially available from Formica and Synthane, either single or double 
clad. Shapes such as | in. x 3 in. right angles are also available. Center: A single-foil- 
clad phenolic laminate bent experimentally at the Signal Corps Engineering Laboratories 

c by means of flame heat and pressure. Circuit pattern was silk-screened and etched sub- 
sequent to bending. Right: A pattern prepared in similar manner to that shown at center; 
associated components were then dropped in place and dip-soldered. (Source: Squier 
Signal Laboratory, SCEL, Fort Monmouth, N. J.) 


printed-cireuit work. Since other types of laminates are 
likely to be considerably higher-priced, the phenolics 
are seen as the logical materials for mass-production 
applications. 

The metal-clad laminates, however, are still shy of 
perfection, The limiting factor in optimum performance 
is the bond. The most common method is to first apply 
a liquid or a film (tape) adhesive to the finished lami- 
nate, then the metal foil under pressure and heat. The 
metal is usually pre-conditioned. Certain types of ad- 
hesives sacrifice heat resistance to obtain higher bonding 
strength. However, this tends to reduce the resistance of 
the entire structure. Consequently, when hot solder is 
applied during printed-cirenit assembly, the metal clad- 
ding may show a tendency to “spring.” 

Since the adhesive bond became exposed when the 
metal foil is etched away, another potential source of 
trouble may lie in the inadequate dielectric properties 
of the adhesive itself. If the exposed adhesive has in- 
ferior dielectric strength, there is risk of failure. This 
problem is complicated by the fact that good adhesives 
are usually compounds that are polar in nature and 
polar materials are inherently dielectrically poor. The 
good dielectric properties of the laminate base may 
therefore be negated by inadequate dielectric properties 
of the adhesive. 

In general two types of adhesive are used—a thermo- 
setting type with good electrical properties and soluble 
in most organic solvents after etching; or a semi- 
thermosetting type soluble after etching, but only with 
fair electrical properties. Probably the ideal way to 
make metal-clad laminates would be to clad the laminate 
during the production of the laminate itself. It is under- 
stood that some experimental work is being done in 
this direction, 

There is no MIL specifications for metal-clad lami- 
nates as yet, although MIL standards of course apply 
to the base laminates. However, the same standards 
cannot be applied to completely clad structures since 
the cladding will affect certain properties, as for ex- 
ample the dielectric strength test parallel to laminations. 

Metal-clad laminates are supplied by several lami- 
nators with aluminum or copper foil on one or both 
surfaces. Some special grades of laminates have been 
developed for this work and in addition many of the 
standard laminates are available with metal surfaces. 
Typical copper thicknesses range from 0.00068 in. to 
0.0094 in., weight from 0.5 0z per sq ft up to 7 oz. 
\luminum thickness ranges from 0.0015 in. to 0.005 in., 
weights from 0.34 oz per sq ft to 0.75 oz. 
sheet sizes are 36 in, x 36 in. and 36 in. x 47 in. 


Typical 


Bond strength between the metal’ and the laminate 
surface is of the order of 4 lb to 5 Ib minimum. This is 
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measured by pealing back a 1-in. strip of the cladding 
and pulling it perpendicular to the laminate. 

Physical and electrical properties of the metal-clad 
laminates are determined essentially by the properties 
of the base laminate, with the qualifications already 
noted. These properties are measured on the material 
as it actually would be used in the circuit, that is, after 
most of the metal has been removed by etching the 
circuit. 

The stability of metal-clad laminates at elevated 
temperatures is obviously an important consideration in 
many applications, particularly where military service 
requirements have to be met. The maximum operating 
temperatures of any grade of the commercial laminates 
after the circuit has been etched is of the order of 250 
I*. In dip-soldering operations, these laminates will with- 
stand contact with molten solder at 400 to 450 F for the 
few seconds necessary in such operations. Methods for 
testing the stability of metal-clad laminates at elevated 
temperatures have been set up by the Signal Corps 
engineering Laboratories, in which a set of specimens 
and a standard test pattern are subjected to progressively 
higher temperatures in a convection oven from 140 C to 
200 C. (17) 

Copper- or aluminum-clad laminates, or both, are in 
commercial production by Continental-Diamond, For- 
inica, Mica Insulator, National Vulcanized Fibre, Rich- 
ardson Company, Spaulding Fibre, Panelyte Division 
of St. Regis Paper Company, and Synthane. (This list 
is not necessarily complete, as other companies may be 
entering the field.) Fig. 1 illustrates the use of copper- 
clad laminates in a “conformable” printed circuit de- 
signed to accept the same configuration as the associated 
assembly. 

Postformed Laminates. Paper-base or fabric-base 
laminates impregnated with phenolic resins that have 
been suitably modified for postforming applications have 
heen responsible for many applications in structural 
or semistructural parts in appliances, refrigerating equip- 
ment, textile machinery, electrical controls and other 
helds. Probably their most interesting advantage is 
that they provide the design engineer with a class of 
materials that combines a range of good electrical and 
mechanical properties with the production equivalent of 
economical and rapid punchpress operation. Intricate 
drawn forms as well as compound curves may be at- 
tained. 

Two Formica grades illustrate these materials : Grade 
C-11 is a cotton-fabric-base material weighing 4 oz per 
sq yd that can be punched cold up to and including \ ¢ 
in. thickness and hot up to and including %%. in. 
Average values: tensile strength, 9500 psi; flexural 
(flatwise) 28,500 psi; compressive, (flatwise) 34,400 
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Table IV—Properties of Low-Pressure* 
High-Strength Glass-Phenolic Laminate 


Tested at 


Tested at 
500 F 


after 4% hr 





psi; Izod impact (edgewise) 2.93 ft-lb/in. notch. Di- 
electric strength (perpendicular to laminations, short 
time) is 230 vpm, and 148 vpm step by step (both \4¢- 
in. specimens). Maximum operating temperatures for 
postformed parts held to shape is 280 F; and 160 F for 
an unrestrained part. 


Property 77 KF at 500 F Grade XX-11 is a paper-base material which can be 
cold-punched up to and including *%4 in. thickness, 
Flexural strength, ultimate, psi 55.000 10.000 and hot up to and including Vg in. Flexural strength is 
Flexural modulus of elasticity, psi 3.0x10° 2. 5x106 lower than C-11, 16,200 psi, and SO 1S impact strength, 
Fexural strength, after 24 hr im- 0.75 ft-lb/in. notch. Compressive and tensile strengths 
mersion in water, psi 10,000 are about the same. Dielectric strength is higher, 565 
1 om Space’ elasticity, o Teet0 vpm, short time, perpendicular to lamination, and 412, 
Tensile strength, Satine psi 10.000 35.000 step by step, ( 4 67in, Specimen ). Parallel-to-lamination 
Tensile modulus of elasticity, psi 2.5x10° dielectric strength is 59 kv per in. \ yg mm. to 2 mM, 
Impact strength (Izod ft-lb /in. thickness) short time, and 40 kv per in. step by step. At 
notch) 13.5 1 megacycle, power factor is 0.053, dielectric constant, 
Specific gravity 1.5-1.8! 5.70, and the loss factor is 0.303. Other values are Us 
rare, cuenl Semstanted, 95 356 approximately the same as C-11. Fig. 2 illustrates some pres 
Dielectric constant, | mec 1.00 5.98 interesting applications. ~~ 
10 me 3.57 1.16 Low-Pressure Laminates. Phenolic resins specially fhe: 
= _ 3 _ s aorued : = developed for low-pressure fabrications are opening an atu 
ian: Soa 0.0098 0 0033 unportant field for phenolic laminates. Such laminates Ka 
10 me 0.010 0.0126 provide superior mechanical strength, very good elec- dat 
*- me, 24 hr in water 0.025 | trical properties, excellent moisture resistance, good its 
Peep nee ete ee chemical resistance, and good heat-aging properties. plu 
5 A SN a They have some disadvantages, such as limited color we 
mates mode with this company’s CTL-91-LD reain. range and a tendency to evolve water during cure. The str 
See a ae ee ee EES ine ber, ponte resins are straight phenol-formaldehydes, modified tan 
* Depending upon mcid pressure and flow. phenolics, or substituted-phenol phenolics and are ap- roe 
plied to paper filler and to canvas or glass-fiber textiles W 
and mat. Pressures are as low as 10 psi, even “contact.” in 
Prime significance of this development is that phenolic are 
laminates, traditionally in the high-pressure category, pa 
are noW moving into a competitive position against low- in 
pressure polyester laminates with definite advantages in 
certain areas of performance and cost. 91 
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Fig. 2—Several examples of postforming applications utilizing Formica’s 
C-11 or XX-11 grades: Left, a channel-like cover snapped into place on 
an Allis-Chalmers rotary selector switch, replacing a metal cover used 
formerly. Right, two large parts for Allis-Chalmers equipment. 
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ig. 3—Low-pressure phenolic lam- 
inates in paper-, fabric- and glass-base 
types solve many design problems 
where complex shapes are required to 
show high physical strength or per- 
form at high temperatures, or both: 
Top, low-pressure-laminated aircraft 
ducts. Bottom, low-pressure fabric-base 
molded aircraft searchlight housing. 


(Source: General Electric Company 
Chemical Div.) 





Cincinnati Testing and Research Laboratories’ low- 
pressure phenolic resin CTL-91-1L.D is supplied in a pre- 
impregnated fabric form on any standard type of glass- 
fiber fabric and is particularly intended for high-temper- 
ature applications. (Note retention of properties at 500 
F as shown in Table [V.) Most of the applications to 
date have been in classihed military equipment. Owing to 
its ight weight and relatively high physical properties 
plus thermal stability, CTL-91-LD laminates have been 
used in aircraft and guided-missile structural and semi- 
structural parts such as radomes, wing sections, water 
tanks, air scoops, fins and wings. Certain applications in 
rocket motors have been successfully accomplished. 
While these applications (other than radomes) are not 
in electrically operated or electronic equipment, they 
are cited here to indicate the possibilities in structural 
parts such as housings or other mechanical elements in 
industrial equipment generally, 

Another interesting application reported for CTL- 
91-LD is its use for aircraft jet-engine compressor 
blades. This project has been underway for some 3% 
vears and successful results are claimed. Costs are said 
to be lower and physical properties considerably better 
than stainless steel or other metals used for this applica- 
tion. It is expected that in the near future the stainless 
blades will be replaced by laminate blades. The good 
fatigue resistance of the laminate is another plus factor 
for application in rotating parts. 

Several of the regular producers of phenolic molding 
compounds have developed special resins for low-pres- 
sure laminating use. Bakelite’s BV-17085, for example, 
was developed particularly for application to glass- 
hber textiles or mat to produce high-strength laminates 
and structure over a wide range of pressures (from 10 
psi to 500 psi) without injury to the glass filament. The 
resin is described as having a “remarkable affinity” for 
glass fibers. Owing to the excellent wetting properties 
of the resin it is possible to make laminated structures 
that utilize to the fullest extent the available mechanical 
strength. BV-17085 may be used to produce glass-fiber- 
cloth rolled tubes at contact pressures. 

Test data indicate that BV-17085 glass-cloth lami- 
nates will perform satisfactorily at 204 C for periods 
beyond 400 hr or at 371 C for at least 1 hr. Dielectric 
properties of these laminates under normal and elevated 
temperatures are shown in Table V. 

General Electric Company’s Chemical Division has 
several low-pressure laminating resins including: 
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GG-E 12303, a high-solids liquid phenolic resin, when 
thinned with a solvent, makes laminating varnish that 
can be used in the low-pressure laminating field, It is 
described as imparting superior mechanical strength, 
very good electrical characteristics, and excellent moist- 
ure and chemical resistance. G-E 12305 is an alcoholic 
solution of G-E 12303 liquid resin and is offered where 
the user does not wish to mix his own resin solution. 
This varnish is recommended speci cally in the manu- 
facture of low-pressure paper- or fabric-base laminates, 
giving excellent mechanical strength and moisture re- 
sistance. Fig. 3 illustrates some of the structural aplica- 
tions possible with low-pressure laminates made with 
G-E resins. 

The low-pressure laminating resins have applications 
other than laminates. Certain types may be used as im- 
pregnants for coils or layer insulation in Class B applica- 
tions. For example, G-E 12303 in an alcohol solution 
is used for coating asbestos paper for layer insulation 
in air-cooled, dry-type transformers. 

lLow-pressure-type phenolic resins are of course made 
by several other resin producers. Not all necessarily 
emphasize their application to laminates, since, as noted, 


(Continued on page 264) 
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UNCTIONING of electrical equipment requiring 

close control of electric and magnetic circuits re- 

quires both magnetic and non-magnetic materials. 
Steels commonly encountered are magnetic, although 
non-magnetic steels are often needed, as for the arma- 
ture banding wire in d-c motors shown in Fig. 1. Aside 
from difference in magnetic properties there are char- 
acteristic differences between non-magnetic and mag- 
netic steels in the mechanical and physical properties 
that must be considered in selecting the best material 
for an application. As compared with plain carbon steels, 
the non-magnetic steels have the basic characteristics 
shown in Table I. Specific values of the physical prop- 
erties of these steels are given in Table I] on a follow- 
ing page. 

Since some of these characteristic differences have a 
serious bearing upon the fabricating properties and serv- 
ice performance, an understanding of a few of the 
metallurgical differences between the two kinds of steels 
is helpful. Iron, which is the base metal for both the 
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steels 


magnetic and non-magnetic steels, adopts one of two 
crystallographic forms, one for magnetic and the other 
for non-magnetic steel. Pure iron has the magnetic form 
at room temperature, but when heated above a tempera- 
ture of about 1670 F it changes to the non-magnetic 
form which continues to be stable up to 2550 F. When 
cooled back to room-temperature, the iron returns again 
to its magnetic form. 

Steel, however, is an alloy consisting of a solid solu- 
tion with iron as the solvent and carbon with other 
alloying elements present by intention or otherwise. A 
solid solution in which magnetic iron is the solvent is 
called ferrite and one in which non-magnetic iron is the 
solvent is called austenite. 

Alloying elements dissolved in either ferrite or aus- 
tenite affect the characteristics of the steel, and some- 
times profoundly. Pure iron when slowly cooled trans- 
forms from austenite to ferrite at about 1670 F. If a 
few hundredths per cent of carbon is added, it becomes 
steel, a solid solution with iron as the solvent. But some- 


Table I—Basic Characteristics 
of Non-Magnetic Steels 


Not hardenable by quenching 


Reduced to softest condition by quenching from a 
high temperature (1950 F approximately) 


Highly susceptible to work hardening 

Difficult to machine 

High thermal expansion 

Low thermal conductivity 

High electrical resistance 

High abrasion resistance 

High corrosion resistance in certain compositions 
High cost 

Low ratio of proportional limit to tensile strength 
High plastic deformation 


High shock resistance, even at sub-zero temperatures 
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Four types of alloys available for electrical design; their 


properties, limitations, and applications and the basic 


metallurgy responsible for non-magnetic properties. 


C. T. EAKIN 


Materials Engineering Department 


thing else happens. In cooling from above 1670 F the 
austenite does not change entirely to ferrite until a 
temperature somewhat lower than 1670 F is reached: 
the austenite-to-ferrite transformation temperature has 
been lowered by the addition of carbon. 

In addition to carbon, there are other alloying ele- 
ments which tend to lower the austenite transformation 
temperature further; in fact, down to well below at- 
mospheric temperatures. Properly alloyed, the steel may 
be lowered to the temperature of liquid air without 
becoming magnetic. The function of these alloying ele- 
ments is largely to induce sluggishness to the reaction, 
thus stabilizing the austenite or non-magnetic form at 
lower temperatures. Elements that can be used to cre- 
ate this stabilization are carbon, nickel, manganese and 
sometimes nitrogen. 

Certain other elements commonly used in steelmaking 
tend to promote the formation of ferrite or the magnetic 
form. Among these are chromium, silicon, molybdenum, 
aluminum and columbium. When any of these metals 
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are constituents of a melt intended for non-magnetic 
steel, a proportionate addition of austenite stabilizing 
elements must be added to counterbalance the effect of 
the ferrite stabilizing elements. Almost all non-magnetic 
steels contain one or more of these ferrite stabilizing 
elements for one reason or another. For example, in 
making non-magnetic steel castings, for foundry reasons 
a higher silicon content is used than would be necessary 
if the steel were to be poured into ingots and rolled or 
forged. 

Chromium plays a conflicting role with respect to the 
stabilization of both austenitic and ferritic phases. It 
tends to raise the transformation temperature in ferritic 
steel and is thus a ferrite stabilizer. On the other hand, 
it has a strong tendency to promote sluggishness in the 
austenite-ferrite transformation thus tending to stabilize 
the austenite. The well known 18-8 stainless is an ex- 
ample. To lower the austenite-ferrite transformation 
of 0.08-per cent carbon steel below atmospheric tem- 
perature by adding nickel alone would require about 23 
per cent nickel; but when 18 
per cent chromium is present, 
only about 8 per cent nickel 
is required to make it non- 
magnetic at normal temper- 
ature. But non-magnetic steel 
can be obtained which will 
remain non-magnetic down to 
temperatures of liquid air or 
below. 

Of the conflicting forces 
within the steel, some tend 
to stabilize the austenite and 
others tend to break it 








‘ig. 1 (Facing page)—Non- 
magnetic banding wire for d-c 
armatures improves commuta- 
tion and reduces heating from 
eddy currents. Fig. 2 (Left)— 
Non-magnetic parts made from 
free-machining stainless steels. 
These materials also have good 
corrosion and wear resistance. 
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down. For a non-magnetic material the composition 
must be such that the balance is in favor of austenite sta- 
bility. This is important because fabricating operations 
such as cold forming, drawing, heating, welding, and 
machining tend to disturb this equilibrium. For appli- 
cations requiring extremely low permeability, a given 
composition may either satisfactory or unsuitable 
depending only upon the effect of the fabrication oper- 
ations upon the stability of the austenite. 

Effects of alloying elements commonly used for sta- 
bilizing the austenite of non-magnetic steels are rough! Vy 


be 


as follows: 

Carbon is the most potent and lowest in cost but its 
solubility is limited and it tends to form troublesome 
carbides, Other austenite stabilizing elements must be 
used along with it. 

Nitrogen is close to carbon in potency, 
limited solubility and difficult to control. 

Nickel, although only about one-thirtieth the potency 
of carbon, stabilizer. It pro- 
duces no objectionable carbides and is miscible with iron 
in all proportions. However, nickel is expensive and in 
short supply. 

Manganese is normally rated at about half the potency 
of nickel, is much lower in price, but introduces objec- 
tionable complex carbides. 

Each of these elements has its desirable features and 
its limitations. Except for its high cost and scarcity, 
nickel would be used almost to the exclusion of others 
in producing non-magnetic steels. 

When grouped according to the dominant alloving 
elements used for stabilization, the austenitic steels are: 


but it is of 


is a satisfactory austenite 








Nominal composition 












I. Chromium-nickel steels containing up to 0.1 
dS 
per cent carbon, 17.5 to 25 per cent chromium, 
8 to 20 per cent nickel. 


II. Carbon-manganese-nickel steels containing 0,20 
to 0.85 ~~ cent carbon, 10 to 13 per cent man- 
ganese, 2.5 to 9 per cent nickel. 

aa. % aa ‘manganese steels containing 1.0 to 1.4 
per cent carbon, 10.5 to 15 per cent manganese, 
IV. Carbon-nickel cast irons containing 3 per cent 


carbon and 20 per cent nickel. 


Group I—Chrome-Nickel Steels 


Chromium nickel steel such as 18-8 stainless is one 
of a family designated by the American Iron Steel In- 
stitute as Type 300 series. With the proper composition 
this steel is readily produced in normal magnetic per- 
meabilities in the order of 1.02 at 100 oersteds. In addi- 
tion to being non-magnetic, steels of Group I have high 
corrosion and heat resistance and high decorative value, 
Because of such properties alone, these steels are used 
in a wide variety of forms and shapes and the designer 
needing a non-magnetic steel of this group falls heir 
to a much greater availability than otherwise would be 
the case. 

Some automatic screwmachine parts made of Group 
I steels are illustrated in Fig. 2. The steel used is chosen 
in some cases for surface appearance ; in others, freedom 
from galling or friction between sliding surfaces. Cor- 
rosion resistance was required for the two parts in the 
lower right hand corner. Availability of material may 
be the dominant factor as for the unfinished nut at up- 
per right. Group II steel would have been just as satis- 


Table II - Average Mechanical Properties of 
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(1) Manganese is specified as 











2 per cent max. in all these Type 300 stainless steels 


(2) Silicon is also an pot element in the composition 
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factory for this particular part, but the small number 
required did not warrant a special rolling of Group I] 
steel to obtain a hex bar of the necessary size. 

For the flanged tubular item at the top only the upper 
half of the tube, including the flange, is Group | steel— 
Type 347 stainless welded tubing. Manufacturing oper- 
ations such as centerless grinding, local induction an- 
nealing, flanging, lathe turning, Heliarc welding, solder- 
ing and brazing are involved in this part. Freedom from 
corrosion is necessary because of sliding fits. A thin wall 
of accurate dimensions is necessary for control of mag- 
netic gap between outer and inner components. High 
strength is required to resist the bursting stress of a 
liquid inside during the service operation of the mecha- 
nism. A stabilized steel is required because of welding 
and brazing. 

In general, the non-magnetic steels comprising Group 
| are high in corrosion resistance only when quench- 
annealed; otherwise they are subject to intergranular 
corrosion. In the temperature range 800 to 1500 F the 
carbon migrates to grain boundaries and precipitates in 
the form of complex chromium carbides which reduce 
corrosion resistance. Any manufacturing operation such 
as spot, resistance or arc welding, brazing or stress re- 
lieving involving temperatures within this range also 
makes the steel sensitive to intergranular corrosion. 
This corrosive action proceeds along the grain bound- 
aries, causing the steel to lose its strength and become 
very brittle. 

Sensitization to intergranular corrosive attack may 
be effectively circumvented by three practical methods : 

Lowering carbon content. Carbon is not required in 


the composition of Group I steels but the elimination 
of carbon is a problem because of the readiness by which 
the steel absorbs carbon at elevated temperatures. Prog- 
ress has been made in this direction and alloys are now 
available commercially with a maximum of 0.03 per 
cent carbon. 

Quench-annealing. This method is based upon heat- 
ing to 1950 to 2000 F and then cooling through the 
critical temperature range of 1500 to 800 F at a rate 
sufficiently rapid to prevent formation of boundary car- 
bides. Except for very simple shapes, parts tend to 
warp; also, residual stresses are set up, especially if 
the structure is composed of. thick and thin sections. 

Preventing formation of chromium carbides. The third 
method is based upon the intreduction of alloying ele- 
ments which form more stablé’ carbides at higher tem- 
peratures than does chromium ard which do not precip- 
itate at the grain boundaries. The three elements best 
meeting these requirements are columbium, tantalum 
and titanium. Heretofore, this method has found a great 
deal of favor. At present, owing to the strategic impor- 
tance of these alloying elements, one of the other methods 
is used wherever possible. 

Presence of grain boundary chromium carbides is 
not to be tolerated in corrosive conditions such as in 
contact with an electrolyte. However, if the non-magnetic 
steel parts will not be exposed to corrosion, the presence 
of grain boundary chromium carbides is not serious, 
since it does not impair the tensile and impact properties. 


Group IIl—Carbon-Manganese-Nickel Steels 


In this grouping austenite stabilizing elements used 


Some Non-Magnetic Steels and Irons 
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in both Group I and III are present, but in different 
proportions. Basically, the object is to obtain a non- 
magnetic steel at the lowest practical metal cost, and 
yet adaptable to usual shop manufacturing operations. 
Unless sufficient attention is given the latter considera- 
tion, the net result may be an increase in cost rather 
than a saving, when the cost figures are in. 





Fig. 3 (Above )—Non-magnetic plate, sheet and angles are 
used or about three-fourths of all the structures shown here. 
Lighter shade structures at left house the switchgear and 
heavy conductors for a power house installation. Below, 


typical non-magnetic switch gear housings. 





Although carbon is potent in stabilizing austenite, 
with high manganese, complex iron-manganese carbides 
may be formed which impair ductility and make machin- 
ing more difficult. The added nickel promotes austenite 
stability and thus tends to hold the carbides in solution 
without introducing additional carbides. The amount of 
precipitated carbides and transformed austenite that can 
be tolerated depends largely upon the type and amount 
of machining and forming to be done. For a wide variety 
of sheet and plate applications, the following composi- 
tion ranges are satisfactory. 


Carbon 0.25— 0.4 per cent 
Manganese 10.5 —12.5 per cent 
Nickel 6.5— 8.5 per cent 


This material has about the same corrosion resist- 
ance as plain carbon steel and usually does not present 
a problem because in most applications the non-mag- 
netic parts are used along with carbon steel parts. A 
more corrosion resistant material than carbon steel for 
the non-magnetic parts would serve no useful purpose. 

If no machining or forming operations are involved, 
the nickel may be lowered to 3 to 6 per cent and the 
carbon increased to 0.6 to 0.7 per cent. However, steel 
this high in carbon may undergo surface decarburization 
at elevated temperatures, resulting in a magnetic ma- 
terial at the surface that may defeat the primary pur- 
pose of the material. The composition containing 0.25 
to 0.4 per cent carbon is also subject to surface de- 
carburization but not to as great an extent. 

Typical applications for Group II non-magnetic steels 
are found in switching and transformer applications to 
prevent eddy-current heating induced by large-amperage 
alternating currents. In switching apparatus illustrated 
in Fig. 3, approximately 75 per cent of all the structures 
shown are made from non-magnetic steel plates and 
angles. The sprawling structure shown in a lighter shade 
at left houses the switchgear and heavy conductors for 
one power house installation, here assembled in the shop 
prior to shipment. Flat material used in these structures 
ranges in thickness from 1% to % in. 


Group II1]—Carbon-Manganese Steel 


This group includes compositions in which dominat- 
ing alloying elements are carbon and manganese. The 
typical composition contains 1.2 per cent carbon and 
12 to 13 per cent manganese, and is often called Had- 
field Manganese Steel after its inventor. This composi- 
tion is particularly well adapted to resist heavy abrasion 
of the type accompanied by shock, such as in teeth for 
power shovels. Hardness is not high but the high 
sensitivity to work hardening places this material be- 
yond what is considered commercially machinable. Ap- 
plications are almost exclusively in the cast form in 
which finishing can be done by grinding. As a non- 
magnetic material in electrical apparatus, it is used as 
face plates for lifting magnets, finger castings for end- 
plate laminations in electrical generator rotors, wearing 
plates, induction furnace shells and other applications 
where a strong, tough, non-magnetic material is desired. 

Variations from the type composition given above, 
such as the addition of nickel, chromium or vanadium, 
are sometimes employed to modify the properties to 


(Continued on page 268) 
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Explosion-proo 


motor housings 


Tests conducted by Underwriters’ Laboratories 


determine the pressures built up by explosions 


of gasoline vapor in various enclosure designs. 


XPLOSION-PROOF design requires an enclosure 

capable of withstanding an explosion that may 
occur within the enclosure, and preventing ignition of 
any external explosive mixture. With this as a starting 
point, and because of increasing industrial demand for 
large motors and generators (600 hp or more) of ex- 
plosion-proof type for use in Class I, Group D hazard- 
ous locations, the Underwriters’ Laboratories, Inc., de- 
cided to investigate design factors that would influence 
such construction. 

Experimental data on which to base design of casings 
for such large equipment have not been available, par- 
ticularly as regards strength. The tests were planned 
to obtain information on the pressures developed dur- 
ing explosions of mixtures of gasoline vapor and air in 
electrical enclosures. Information was also obtained on 
the arrest of flame at the joints and shaft openings of 
such enclosures. Casings of explosion-proof types are 
not hermetically sealed. 

It is known that, other factors being equal, the maxi- 
mum explosion pressure developed by acetylene-air 


Key to Illustration 

1. Simulated stator frame 
2. Domed (not driven) end 
3. Domed (driven) end 
4. Simulated stator sections 
Rotor 
Large through 
simulated stator sections 
7. Small openings through 

simulated stator sections 
8. Openings through rotor 
9, 10. Threaded covers 
11. Variable shaft opening 
12, 13. Bearings 
14. Steel bolts, 14% by 6 in. 
15. Centrifugal fans 
16. Deflector 
7, 18. Electrodes for ignition 
19. Connections for 
recording devices 


o 


openings 


pressure 
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mixtures is much higher than the pressures developed 
by propane-air or gasoline vapor-air mixtures. A casing 
designed for gasoline explosions would not be strong 
enough for acetylene. The acetylene model would have 
to be heavier and would be more expensive to produce. 
However, this investigation was confined to explosions 
of gasoline vapor and air mixtures. 

In these tests, the effects of initial temperature and 
initial pressure were ignored because the temperatures 
and pressures were assumed to be ambient; a condition 
which would prevail during normal use of motors and 
generators. The effect of relative humidity appeared 
not to enter these tests. The study of turbulence as a 
factor was included because turbulence would be pres- 
ent in operating motors and generators. 

The test apparatus allowed for variation of the en- 
closed free volume through use of removable internal 
sections of wood and steel. The free volume could be 
varied from 23% to 5234 cu ft by changing the number 
of stator sections. 


(Continued on page 272) 





Test vessel designed to simulate a large explosion-proof motor or generator; overall 
dimensions were 44 in. diam and 61% ft. long. 
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DESIGN TRENDS 


New developments and ideas selected 
and interpreted for design engineers 


Tamped Brush Connections 


New method and machine 
combine to give stronger and 


more reliable shunt lead. 


H. W. ABBOTT 
Research Manager 
and 
JOHN FALCETTONI 
Product Engineer 
Speer Carbon Company 


HERE are almost as many ways 

for making connections to elec- 
trical brushes as there are companies 
making brushes. A cursory glance at 
patent records for the past 50 years 
shows more than 107 patents issued 
in this field. Connections have been 
made by pinning; by tamping copper 





clippings around the cable; by clamps 
designed for cable replacement; by 
swaging metal-graphite material 
around the cable; by swaging and 
welding the cable; by melting metal 
to form a cap that holds the cables; 
by swaging and expanding ferrules 
that hold cables in the holes; by many 
varieties of bolted and riveted connec- 
tions; and connections using tamped 
metal powders. 

The need for connections that are 
strong, have low resistance (high cur- 
rent-carrying capacity) and are low in 
cost is being met today by bolted or 
riveted connections, and tamped de- 
signs. Some metal-graphite and resin- 
bonded graphite brushes use a 
molded-in shunt technique. 


HII 
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Probably the best type of brush 
connection for strength, low resistance 
and positive holding is where the 
cable is embedded in and held by the 
brush material. This is the “molded- 
in” shunt. One of the earliest of this 
type was introduced in 1910, but this 
method is not practical in many cases. 
Brush materials that have to be baked 
at high temperatures for long times, or 
that must be graphitized cannot be 
used with molded methods. 

In 1908, one of the first patents on 
tamped connections was issued. Speci- 
fications covered by the patent are still 
followed today: undercut holes or 
cavities; splayed ends of copper 


cables; powdered spongy metals; use 
of copper, tin, lead and aluminum; 








medium with a resin sealant that reduces oxidation and 
increases pulling strength. 
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Fig. 1 (Left)—Machine on which the brush connections 
are made incorporates a controlled gravity feed for the 
powder. Tamping tools, tamping blocks and holes are sized 
for optimum tamping. Fig. 2 (Right)—Speer Type CS 
tamped shunt connection partially cut away to show the 
undercut hole. Silver-coated copper is used as the tamping 
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Tamped Brush Connections 


Flowmeter for Molten Metal 


Computer Solves Feedback Control Problems 


Plating Process for Aluminum 


Electronic Components in Great Britain 


Improved Storage Battery 


And many other new ideas and developments. 


and spongy copper from reduced cop- 
per oxide. Improvements have come 
through refinements in the production 
of the spongy copper powder, in use 
of oxygen-free high-conductivity cop- 
per cable and its resulting freedom 
from brittleness, in better tamping 
methods, and in availability of better 
resins for sealing. 

Some of the earliest successful 
tamped connections used a copper- 
mercury amalgam. One, filed for pat- 
ent in 1914, specified the use of a 
copper or bronze amalgam, to be 
tamped into the hole around the cable 
while in the semi-plastic or fluffy con- 
dition. On hardening, the amalgam 
expanded to make a tight low-resist- 
ance connection between the walls of 
the hole and the cable. 

However, amalgams introduced 
process difficulties. Mercury is expen- 
sive and subject to great price fluctua- 
tions during wars. The preparation 
process is messy, time consuming and 
costly. Mercury constitutes a health 
hazard if used without extreme care. 
The percentage of mercury used must 
be critically controlled because too 
little forms a weak joint and too much 
will combine with the copper cable 
and cause embrittlement and weak- 
ness. 

One of the greatest defects of an 
amalgam connection is the shrinkage 
that occurs with age. The shrinkage is 
speeded by overload currents. Some- 
times the amalgam shrinks to the point 
where the cables pull out with the 
amalgam as a plug on the end. This 
can result in flash-overs with damage 
to the motor or generator. Amalgam 
tamping powder cannot be prepared 
much before use or the mercury 
penetrates the copper particles. The 
powder loses its plasticity and forms 
a weak, crumbly connection. 

Copper powder made by reduction 
of copper oxide mill scale can have 
desirable characteristics or be useless 
depending on the methods of forming 
the scale and causing its reduction. 
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Plastisol Molds for Cast Parts 
Portable Flake Ice Machine 


Forming Machine Uses No Die 


Strain Gage for Dynamic Testing 


Magnetic Amplifiers for Control Applications 


Military Qualified Products List 


Some mill-scale reduced with carbon 
monoxide at low temperatures pro- 
duces sponge that is too soft for use 
while other oxides form powders that 
are too hard to be used. The copper 
powder has to be graded for density, 
screen size, malleability, structure, 
purity and ability to flow. 

Copper cannot be used alone as a 
tamping powder because it oxidizes 
readily and becomes a poor conductor. 
A long series of experiments were 
conducted to find a protective coating 
that would be conductive and stable 
under all conditions of brush usage. 
Organic, pure metal and alloy coatings 
were tried. The best results were 
achieved with a pure silver coating. 
Silver is stable and, even if oxidized, 





is conductive. Development of an im- 
proved tamped shunt hinged on de- 
velopment of the silver coating proc- 
ess. 

However, the best powder is of no 
value if it isn’t tamped properly. The 
powder must be tamped evenly from 
the bottom of the cavity to the top. 
This is achieved by controlling the 
amount of powder that flows into the 
hole after each stroke of the tamping 
tool. Mechanical feeds were investi- 
gated, but the method chosen was a 
controlled gravity feed in the machine 
shown in Fig. 1. 

Consideration must be given to the 
relationship between the dimensions 
of tamping tools, tamping blocks and 
the hole in the brush. These must be 





Flowmeter for Molten Metal 


= safely measure molten metal flow this new meter, developed by the 
Special Products Section, General Electric Company, Schenectady, pro- 
vides maximum safety and protection where hazardous metals, such as 
sodium, lead-bismuth, and sodium potassium alloys, must be metered. The 
meter is designed so that its magnetic sensing element is external to the 


flowing metal. 


Flowmeter has no movable parts and offers no resistance to fluid flow. 
It comprises a permanent magnet with a pipe centered between the magnet 
pole faces by stainless steel supports. As molten metal flows through the pipe 
section, it cuts the field set up by the magnet and generates a directional. 
voltage in the pipe proportional to the magnetic flux and the rate of metal 
flow. Voltage is picked off the pipe by two stainless steel wires and operates 
indicating or recording instruments with an accuracy of 3 per cent. Unit 


shown is for a l-in. pipe size. 


SS 
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accurately maintained and it has been 
found advantageous to condition the 
brush holes by cutting grooves in their 
sides so that the tamped powder is 
keyed to the brush. To further deter 
oxidation and to increase strength, the 
tamped connection is treated with a 
resin. In all, four less operations are 
required for tamped than riveted con- 
nections. 

This evolution has presently arrived, 
though research continues, at the 
tamped brush connection designated 
as Type CS developed by the Speer 
Carbon Company, and shown in 
Fig. 2. Comparative tests of good 


copper-mercury amalgam tamped and 
silver-coated tamped copper connec- 
tions showed the superiority of the 
latter. They have a _ high pulling 
strength, low shunt-to-brush resistance 
and good resistance to vibration. After 
10 million vibrations, resistance of the 
silver-coated type increased by 0.0007 
ohm while that for the amalgam in- 
creased by 0.0328 ohm. 

In another comparative test that in- 
volved cyclic heating and cooling of 
connections under electrical load, the 
type CS cables broke without pulling 
out while the amalgam connections 
did not complete the test because the 


amalgam tamping slugs had shrunk. 
These tests also showed that the resin 
sealant not only reduced oxidation, 
but considerably increased the pulling 
strength. 

Tamped connections have long 
been rejected by railroad users of 
motors and generators in preference 
to rivet connections. These applica- 
tions involve high temperatures — 
tamped connections in the past would 
not stand up. However, the new Type 
CS method has been used by three 
different makers of railroad equip- 
ment without a single mechanical 
failure of the connection. OOo 


Computer Solves Feedback Control Problems 


Graphical solutions of con- 
trol system differential equa- 
tions are obtained with sub- 
stantial savings in engineer- 
ing time. 


NY study of closed-loop control 
A systems must take into account 
the dynamic behavior of all its com- 
ponents. Since energy is either being 
redistributed from one element to an- 
other, or consumed, rate of transfer 
determines the system’s stability and 
performance. Solution of such prob- 
lems requires an exacting mathe- 
matical study of a dynamic system 
demands by differential equations. 

It is not uncommon to find systems 





Analog computer in use at the 


having five and six energy storage 
elements, thus giving rise to 5th and 
6th order differential equations. These 
can be solved with Calculus but the 
work required is tedious, tiresome 
and time consuming. In addition, the 
engineer must analyze system stability 
and determine both the type of system 
and its components to give the re- 
quired performance. And this, in turn, 
demands solution of a large number 
of equations involving variable con- 
ditions. 

With the a-c or frequency method 
of analyzing feedback contro] systems 
now in extensive use,® it is no longer 
necessary to solve the system equa- 


*See ‘Feedback Control Fundamentals’’ in Exec- 
TRICAL MANUFACTURING, July 1952, page 98. 


Q 


new Euclid plant of Reliance Electric & 


Engineering Co. to speed up mathematical calculations on electric motor 


design and performance. 
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tions for stability and performance, 
but when applied to complex systems 
the a-c method still does not give 
the exact transient response. Charts 
and drafts must be used in combi- 
nation with the system equations to 
determine system stability accurately. 

A much more efficient technique 
involves an analog computer, con- 
sisting of electronic amplifiers oper- 
ating as adders, amplifiers, integrators, 
and differentiators. By “thinking” in 
physical terms, the instrument de- 
livers answers in these terms; the 
numerical result is an engineering 
approximation. In other words, the 
system undergoing analysis is repro- 
duced electronically. 

By using the analog computer, it 
becomes possible to solve the differ- 
ential equations of the control system 
and obtain an accurate graphical 
solution. The results are as valid as 
the estimates, assumptions, and simpli- 
fications employed in translating the 
physical problem to the mathematical 
quantities required. The result is a 
series of curves showing explicitly the 
degree of stability and response of the 
control system. 

The analog computer’s biggest ad- 
vantage lies in the fact that it is not 
necessary to try the differential equa- 
tions of the system. The control sys- 
tem to be analyzed usually can be 
simulated, element by element, with 
the elements connected as they actu- 
ally exist in the control system. Those 
parameters subject to the design con- 
trol are simulated by potentiometers 
or capacitators. Disturbance func- 
tions such as loading or command 
signals also are generated in the com- 
puter and applied to different parts of 
the system as required. The designer 
then proceeds to run solutions and 
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vary system parameters until the per- 
formance required is obtained. 

Through the use of the analog com- 
puter, engineering problems at Reli- 
ance Electric & Engineering Co. re- 
quiring up to as many as 60 to 70 
solutions have: been solved in from 2 
to 3 hr, most of this period having 
been consumed in determining the 
parameters requiring alteration. Three 
months or more otherwise would be 
required by a highly trained mathe- 
matician to find the solution to these 
equations. 

Had an a-c analysis been fol- 
lowed, the time involved for such 
solutions would probably have been 
from two to three weeks. Further- 
more, results obtained by this method 
would be subject to question in view 
of the fact that the problem included 
some non-linear elements in the form 
of limits, which cannot be as readily 
simulated as with the analog com- 
puter. Another major advantage of 
the analog computer is the ability to 
physically connect hard-to-simulate 
components of the control system. 
This is the case particularly with com- 
plex regulators or other control ele- 
ments, which need not be simulated 
at all, but may be actually incorpo- 
rated with the computer circuit to 
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analyze the system. In addition to 
substantial savings of valuable man- 
hours, the computer _ eliminates 
drawn-out experimentation in product 


SCREW SMELL 805° HEAVIER THAN STANDARD 


LEVOLIER SWITCH AND 
SOCKET ASSEMBLY 


design or methods engineering, and 
handles a greater work load more 
efficiently and far more rapidly than 
previously possible. oo oO 


APPROVED 3-WIRE GROUNDED CONVENIENCE OUTLET 


IMPRCT RESISTING MOLDED PHENOLIC PLASTIC HANDLE 


Portable Lamp and Guard Are Grounded 


yOR added safety in handling portable lighting equipment, a new line 
- of portable lamps designed by McGill Manufacturing Company, Valparaiso, 


Ind., includes a 3-wire grounded convenience outlet. 


Handles are heat and 


impact-resisting molded phenolic and the lamp guard is gounded. Three-wire 


cord is red thermoplastic. 


fi a 





New Plating Process for Aluminum 


Research program at NBS de- 
velops practical methods for 


depositing aluminum and 


several unusual metals 


PRACTICAL process for electro- 
A depositing aluminum at room 
temperature is the first step in a pro- 
gram being conducted by the National 
Bureau of Standards, Washington, 
D.C., to develop methods for de- 
positing metals such as molybdenum, 
tungsten, titanium and = zirconium. 
Both fused salts and baths of organic 
solvents are being investigated. So 
far, dense ductile deposits of alumi- 
num are being obtained from a new 
type of organic plating bath. 

Aluminum has never been deposited 
from acqueous solutions because it is 
so far above hydrogen in the electro- 
motive series. It is usually produced 
commercially from a bath of fused 
cryolite and aluminum oxide. This 
process is carried out at high tempera- 
ture and the metal is obtained in a 
fused state; unsuitable for electroplat- 
ing or electroforming. 

The aluminum_plating bath is pre- 
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pared at the Bureau by adding either 
lithium hydride or lithium aluminum 
hydride to an ethyl ether solution 
of anhydrous aluminum chloride. For 
best results, the ether should be anhy- 
drous and alcohol-free. Concentration 
of the aluminum chloride is not critical 
and can vary from | to 4 molar. Cur- 
rent densities can be as high as 4 or 5 
amp per sq decimeter. If thick de- 
posits are desired, the current density 
should not be greater than 2 amp per 
sq decimeter. Because of the high 
concentration of aluminum chloride in 
the ether, the bath is not as flammable 
as might be expected. 

To prevent entrance of moisture, 
the bath is prepared and used in a 
closed glass container with a _ tight 


Photomicrographs of deposits show, A, 
large columnar crystals with low cur- 
rent densities but a_ refinement of 
grain B when periodic reverse current 
is used. Addition of ether results in 
fine grain structure C. Ductility and 
hardness of the deposits vary consider- 


ably. (Magnification about 70X) 
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polyethylene lid. Anodes of aluminum 
rod pass through the lid, and the 
objects to be plated are introduced 
through a central hole that is then 
closed with a rubber stopper. The 
bath will keep for several weeks if 
hermetically sealed. 

The bath need not be agitated. In 
fact, a quiescent bath is advantageous 
because the sediment from the anodes 
settles to the bottom and anode- 
bagging and solution filtering are un- 
necessary. The bath composition is 
controlled easily because only the 
lithium hydride concentration changes. 


T R E N D S 


Occasional additions of lithium hy- 
dride increase the bath life. 

When sufficient lithium hydride is 
used, the deposits are white, mat and 
ductile; if the lithium hydride content 
is low (less than 3 or 4 g/1) the de- 
posits become hard, brittle and grey. 
Ordinarily, deposits 0.01 in. or more 
thick are visibly crystalline, but this 
effect can be reduced by adding beta, 
beta’-dichloroethy] ether. Cathode and 
anode efficiences for the process are 
about 100 per cent. Deposits 0.05 in. 
thick have been prepared, and thicker 
deposits should be possible if sharp 





These parts were electroformed by 
depositing aluminum on copper forms 
and then dissolving the copper with 
nitric acid. The aluminum replicas 
can have close inside tolerances. 


cathode edges are shielded to pre- 
vent treeing. ooo 


Electronic Components in Great Britain 


S in the United States the aim in 

Great Britain since the end of the 
war has been to improve the reliability 
of electronic apparatus for military 
use. G. W. A. Dummer, speaking in- 
formally before the recent Symposium 
on Improved Quality Electronic Com- 
ponents, Washington, May 5-7, indi- 
cated that an overall improvement of 
4:1 in radar reliability has been 
achieved since 1946 as a result of tests 
made at the Panclimatic Testing Labo- 
ratory. In these tests over 80 per cent 
of the faults detected on unsealed 
equipment were due to poor compo- 
nents. 

The Telecommunications Research 
Establishment, with which Mr. Dum- 
mer is associated, has a group working 
on research and development of new 
components. Work is being done on 
metal film resistors, ferrites, semicon- 
ductors, and the behaviour of mate- 
rials at liquid hydrogen temperatures, 
to mention a few. 

The work on metal film resistors is 
being made experimentally on mate- 
rial in the form of flatplate, rod and 





Fig. 1—Gold-silver alloy film resistor of 227 ohms built 
up on bond paper by photomechanical techniques. Fig. 2— 
Morganite sealed carbon track potentiometer. Rating 0.1 
watt (min) at 100 C working temperature. Double O-ring- 
spindle seal on anodized aluminum spindle; rubber washer 
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metallized 0.001 in. glass fiber. The 
resistors are fired platinum-gold solu- 
tions with a meander pattern produced 
by mechanical or photoetch tech- 
niques. A special type is shown in Fig. 
1. Low-torque potentiometers and 
stepless potentiometers are also being 
made by this method, and experi- 
mental tin-antimony oxide films are 
being deposited on glass bases as re- 
sistors. Some newer forms of potenti- 
ometers are illustrated in Figs. 2 and 
3. Subminiature carbon potentiom- 
eters have also been made in the range 
of 1 kilohm to 1 megohm with a 
stability of +5 per cent. 

Sintered alumina terminal seals are 
being used in the United Kingdom for 
service transformers, etc., in place of 
silvered ceramic and glass metal seals. 
They are remarkably rugged and show 
no signs of electrolytic corrosion or 
mechanical breakages. 

To replace metallic rectifiers for 
high temperature operation blue tita- 
nia (titanium dioxide sintered and fired 
in hydrogen at a high temperature) is 
being used as a semi-conductor, to- 





gether with a counterelectrode com- 
prising compressed conducting oxides. 
As the materials are inert at high tem- 
peratures, the rectifiers work satisfac- 


Ceramic Rectifier in 
Voltage Doubler Circuit 


Input D-e output Operating 
v rms V ma temp. C* 
36 50 100 150 
13 80 8 40 125 
48 90 45 128 
52 100 =650 135 


* Ambient temperature 100 C 


= 
= S¢ 


i shal 
Peak inverse volts—15 to 25 per 
element. 

D-c output—0.5 watts per element. 
Efficiency—50% (Theoretical 81% 
for full-wave single-phase connec- 
tion without smoothing capacitor). 
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panel seal. Fig. 3—Colvern sealed wirewound potentiom- 
eter. Rating 0.5 watt at 100 C working temp. All aluminum 
body is anodized. Treble O-ring spindle seal with spun-over 
back seal; rubber washer panel seal. Fig. 4—Blue titania 
rectifier for high temperature operation. 
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Electrical aS a aay and Sleeving 


MEETS MIL-I-3190 CLASS ‘H” SPECIFICATIONS 


A combination of Varglas Sleeving made with continuous 
filament glass yarns and Silicone High Temperature Resin. 
Varglas Silicone is the only Class ““H”’ insulation with these 


features: 


FLEXIBLE from 500° to —85° F in some grades. 


RESISTANT to flame, moisture and fungus, abrasion, 
acids, mild alkalies. 


DIELECTRIC PROTECTION up to 7,000 volts depend- 
ing on grade. 


AVAILABLE IN 10 COLORS, where required at no 


extra cost. 






In addition to our regular line of 
Silicone sleeving and tubing, 
we also make Varglas Silicone 
treated tying cord and lead wire. 


VARFLEX Sales (o., Quc. 


309 N. Jay St., 


_EEFICIENT IN TEMPERATURES 
ee FROM =85° TO 500° F. 









Rome, N. Y. 
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torily at ambient temperatures up to 
100 C. The samples shown in Fig. 4 
contain five elements per stack. Per- 
formance of two stacks connected as a 
voltage doubler is summarized in the 
table.° 

New types of capacitors are illus- 
trated in Figs. 5 and 6. 

Lithium ferrite with and without 
zinc or cadmium ferrite is being used 
for various experimental components 
such as transformer cores, dummy 
loads in waveguides and for the cores 
of delay lines. Lithium was chosen in- 
stead of manganese or nickel because 
it is easier to make in the laboratory 
since reasonable results can be ob- 
tained without the necessity of special 
atmospheres. 

A subminiature relay has been de- 


* For a review of research work on similar ma- 
terials in the United States, see ‘“‘Advanced Devel- 
opments in Metallic Rectifiers,” Evecrrica, Manvu- 
FACTURING, October 1951, p. 128. 


Fig. 5—Experimental glass dielectric capacitors made with 
gold foil electrodes and metallized end contacts. Capacity 
1000 mf at 500 volts d-c. Fig. 6—Experimental case for 
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veloped, sealed in a %-in. cube, that 
will stand up to 5 million operations 
either making or breaking one contact 
passing 100 ma at 350 volts d-c, non- 
inductive loading. Coil voltages can 
range between 1.3 and 24 volts; oper- 
ating temperature —40 C to +100 C. 

Mr. Dummer indicated that re- 
duced size of modern electronic equip- 
ments is forcing manufacturers to 
adopt not only miniature but sub- 
miniature constructional techniques. 
In order to attain high rates of output 
some form of mechanization is needed; 
printed circuits lend themselves to 
such techniques. It is obvious that 
large components can never be printed 
but the common components such as 
resistors and low value potentiometers 
are already being deposited experi- 
mentally. Fig. 7 illustrates one pilot- 
production process using fired-silver 
wiring on drilled glass plates, with 18 
sprayed resistors automatically ad- 
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silvered mica capacitors molded in Mycalex. Araldite is 
used to seal the two sections and the wire terminations, 
Fig. 7—Printed circuits on drilled glass plate. 
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justed simultaneously in 40 sec. 

There is also some pilot-plant pro- 
duction of embedded circuits for the 
electronic control of airborne weapons, 
In one form, subminiature assemblies 
are being embedded in mica-loaded 
polyester resins. 

There is close cooperation between 
the Research Establishments of the 
Navy, Army, Air Force and Atomic 
Energy Establishments through the 
Radio Components Research and De- 
velopment Committee. Any new com- 
ponent for joint service use is devel- 
oped by a manufacturer under the 
guidance of a responsible officer at 
one of the Establishments. 

In England there is also a Central 
Stores for new components and tubes. 
Any firm holding a development con- 
tract can draw new components from 
this store. Research Establishments 
draw their supplies of new standard- 
ized components from the store also. 


Improved Storage Battery 


PERATING life of heavy duty 
industrial storage batteries is 
improved by six new developments 
introduced by the Electric Storage 
Battery Co., Philadelphia, in their new 
Exide-Ironclad model. Since corrosion 
of the positive-plate grid is one of 
the leading causes of battery failure, 
the new battery makes use of a new 
silver-lead alloy that reduces corrosion. 
Reduced battery life can also result 
from the loss of active material from 
the positive plate. As sediment col- 
lects in the bottom of the cell, this 
material represents lost capacity and 
reduced life. Short circuits can also 
occur as a result of an accumulation 
of loose active material. To retain 
the active material the grid is made up 
of metal core rods that are inserted 
in slotted hard-rubber tubes. Active 
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material is then packed into the tubes 
surrounding the rods. The slots in the 
tubes permit free access of the elec- 
trolyte to the active material but pre- 


How oo 


S 


vent material from being washed out. 

Bottoms of the tubes were formerly 
sealed with an alloy bar. Corrosive 
action on this bar would eventually 
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See ball game scores posted automatically on electric scoreboards, or watch 
the Signal Corps in the field with telephone sets—walkie talkies—ground to plane 
—ship to shore communications to witness perfect operation of Guardian 
Relays. Place your confidence in Relays by Guardian—expertly designed to 
your specifications. For example, the Guardian 595 D. C. Relay is unusual 

in the amount of power it provides. Up to 6 P. D. T. contact combina- 
tions on the standard open mounted unit. Ingenious Guard-O-Seal 
engineering produces an amazingly compact, hermetically sealed 


unit. Your choice of terminal types in a light weight aluminum 













LUG HEADER 
CONTAINER ; 
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container to accommodate up to 4 P. D. T. contact combinations. 





. Saat tt vote a Bie. eee iis is i sone. _ _ | 
AN-3324-1 D.C. " 'Seabie 220 A.C. Series oo A.C.—615 D.C. Series 695 D.C. 
Get Guardian’s New HERMETICALLY SEALED RELAY TALOG Now! 


GUARDIAN ELECTRIC 


1627-H W. WALNUT STREET CHICAGO 12, ILLINOIS 


A COMPLETE LINE OF RELAYS SERVING AMERICAN INDUSTRY 
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breach the seal and the active material 
would then seep out. Now a plug for 
each tube is molded in a single bar 
of polyethylene, providing a perma- 
nent and effective seal. Since the poly- 


[Ta 28 08 6 


ethylene bar extends across the entire 
bottom of the plate, it prevents short- 
ing between plates, giving better per- 
formance from the negative plate. 
Other improvements in the battery 


include a new homogeneous sealing 
compound, a seamless shock-proof jar, 
unbreakable plastic vent plugs, and a 
corrosion and impact resistant plastic 
coating for steel trays. Oog 


Plastisol Molds for Cast Parts 


INYL plastisol molds, made from 

B. F. Goodrich Chemical Com- 
pany’s Geon paste resin, are used by 
the Applied Resins Corporation, New- 
ark, N. J., when limited quantities of 
parts are needed and initial cost would 
prohibit metal molds. Approximately 
50 phenolic parts or 10-50 polyester 
parts can be cast before the plastisol 
has to be discarded. The flexible char- 
acter of the mold also makes it pos- 
sible to have the draw in several direc- 
tions. 

To make a vinyl] plastisol mold a 
positive model fashioned from metal 
is placed in a container and the plasti- 
sol is poured so that it completely 
covers the model (Fig. 1). This is then 
put into an oven and cured. After 


FIG. 1 





cooling, the surplus mold material is 
cleaned from the underside of the 
model (Fig. 2). 


FIG. 2 





Portable Flake Iee Machine 


EW automatic ice maker produc- 

ing 300 lb of flake ice per day 

has been developed by engineers of 
the York Corporation, York, Penna., 
to deliver ice at the point of use. 
Hermetically sealed compressor unit 
requires low enough power to operate 
from an attachment cord. Motor is a 
hermetic high-torque capacitor type. 
Ice is frozen on a slowly rotating 
vertical drum encircled by a ring of 
water jets. This revolving drum is the 
evaporator, and is made of stainless 
steel highly polished on the exterior 
freezing surface. Ice formed as the 
drum rotates is broken into flakes of 
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convenient size and removed by a 
revolving blade with helical cutting 
edges. Rotating blade is a precision 
casting made of mangenese bronze. 
A stationary collector blade is stain- 
less; ice chute is porcelain enameled. 

Hermetic compressor is gas cooled, 
and all-copper condenser mounted on 
top of unit is fan cooled. A small pump 
supplies the water spray. Entire con- 
densing system is mounted on rubber 
vibration isolators. Exterior casing is 
drawn from hot-rolled steel, degreased 
and bonderized. Finish is baked ham- 
merloid gray enamel suitable for wax- 


ing. 2 


FIG. 

Some cast articles made in the 
plastisol molds (see Fig. 3) are termi- 
nal blocks for industrial control and 
power wiring, internal mountings for 
hearing-aids, remote control switch 
handles for X-ray machines, relay con- 
necting mounting blocks, all types of 
special castings of semi-intricate de- 
sign which can be made of phenolic, 
polyester or epoxy resins. 

The liquid phenolic casting mate- 
rial is poured into the molds which 
are then put into ovens; fusion takes 
place at a temperature of 150-180 F. 
Polyester materials fuse at room tem- 
perature in 1 to 6 hours, depending 
upon the size and shape of the mold. 





(Continued on page 124) 
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RCA VICTOR Television 


CHOOSES 


INSUROK 


T-725 INSULATING LAMINATE 

































The RCA Victor name is a symbol for the highest quality in 
electronic equipment. To meet their exacting standards, RCA Victor 
engineers selected INSUROK Grade T-725 phenolic laminate for 
their television receivers. 

INSUROK T-725 provides RCA Victor with a unique combina- 
tion of electrical properties. It is used in the R.F. tuners, to maintain 
insulation resistance under high temperatures and humidities . 
in the I.F. tube sockets, to minimize capacity changes with changes 
in humidity ... and in the high-voltage compartment, to provide 
high dielectric strength and surface resistivity. 

For the “tough spots” in your product, write or phone about T-725 
and the many other grades of INSUROK laminated insulation. 
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Write Today for Booklet The RICHARDSON COMPANY 
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LAMINATED FOUNDED 1858—LOCKLAND, OHIO 


INSUROK”’ 2799 Lake St., Melrose Park, Illinois (Chicago District) 
SALES OFFICES: Cleveland ° Detroit e Indianapolis ° Lockland, Ohio 
Los Angeles * Milwaukee * New Brunswick, (N. J.) * New York * Philadelphia 
Rochester * San Francisco * St. Louis 
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Deep draws with fewer an- 
neals are possible; solid 
punch works against a flex- 
ible diaphragm backed by 
hydraulic pressure. 


NEW line of metal forming ma- 
chines developed by the Cin- 
cinnati Milling Machine Co., Cincin- 
nati, Ohio, permits new freedom in 
design of deep-drawn parts. These 
machines operate on the principle of 
solid punches moving into a flexible, 
hydraulically pressurized die member. 
This member is actually an oil cavity 
capped with a flexible diaphragm and 
acts as a universal die. 

Sheet metal between the two mem- 
bers is hydraulically formed to the 
shape of the punch; often with just 
one draw and no intermediate anneals. 
The complete operating cycle is shown 
in Fig. 1. The flexible member is low- 
ered and locked, and initial pressure 
is built up in the flexible die. Then the 
punch moves upward into the flexible 
cavity. The blank is pressed tightly 
against the draw ring to control metal 
flow. As the punch moves up, pressure 
is automatically increased on the blank 
being formed and the metal is sub- 
jected to uniform pressure from all 
sides. Parts are automatically stripped 
as the punch is retracted. 

Tools consist of a simple draw ring 
and a punch made to the shape of the 
part being formed. Depending on the 
material formed, punches can be made 
of hard wood, brass, cast iron, steel or 
plastics. Because of the hydraulic con- 
trol of forming, the surface of the 
formed part is not scuffed or scarred, 
and little or no abrasive action is im- 
posed on the punch. 
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Forming Machine Uses Flexible Die 
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Fig. 1—Sequence of machine operations: 1, blank is placed on the draw ring, 
which is contoured to fit around the punch; 2. flexible die member is lowered 
and locked into position; 3, pressure in flexible die is established at a pre- 
determined point; 4, punch is moved upward into flexible die member; 5, 
flexible die member is raised; 6, punch is stripped from finished part. 


Hydroform machines comprise a 
heavy base in which the bolster plate 
and punch are mounted, a dome that 
contains the flexible die member and 
four strain rods for containing these 
units. The hydraulic system contains 
a cooling unit to maintain proper oil 


Fig. 2— The 12-in. 
Hydroform machine 
has the forming unit 
at the left, in front 
of which is the oper- 
ator’s working posi- 
tion, and the power 
unit to the right; be- 
tween these two units 
is the pressure regu- 
lating cam. Directly 
under the light is the 
automatic operating 
cycle drum. Maxi- 
mum blank diameter 
is 12 in.; maximum 
draw depth, 7 in. 


temperature. Push buttons, manual 
control levers and set-up elements are 
all grouped at the operator’s position. 
An automatic cycle control unit is ar- 
ranged with adjustable dogs or master 
cam plates to control the complete 
cycle, including increasing pressure in 
the dome, if desirable, while the piece 
is forming. Maximum pump pressure 
developed by the hydraulic system is 
8,000 psi, although up to 15,000 psi 
may be generated in the dome as the 
punch moves up during forming. 

A two-position “form speed” control 
regulates the speed of the forming 
stroke to suit the material, and size 
and shape of the part. The flexible 
diaphragm unit is made of two layers 
of material, a wear sheet and an the 
inner member that confines the hy- 
draulic oil. Both are easily and quickly 
replaced. 

The machine is now made in 12-in. 
and 26-in. sizes, but can be made in 
sizes up to 40 in. Maximum blank 
gage is % in. steel for both present 
models. The smaller machines, Fig. 2, 
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No longer are you limited to poor-fitting rectangular 
wedges for the slots of your Class B rated motors. 
The danger of wedges twisting or becoming loose dur- 
ing motor operation is minimized when you use the 
new, heat-resistant Inmanco Class B asbestos-grade 
wedges that are shaped to fit the exact slot contour. 

Inmanco asbestos wedges are available in most of 
the dozens of shapes and hundreds of sizes in which 
Inmanco hard maple wood wedges are available. 
Made to conform accurately and snugly to the slot 
walls, these shaped-to-fit asbestos wedges assure the 
same speedy and correct insertion for Class B motors 
that Inmanco wood wedges assure for Class A motors. 
Windings are held tightly in place and there is no 
empty space into which windings can creep. 

Toughness, high strength, and resilience are features 
of Inmanco Class B asbestos-grade wedges. They have 
a continuous heat resistance of 275F (135C) anda 
short-time heat resistance of 400F (204C). 

Low cost Inmanco Class A wood wedges are made 
from a seasoned, straight-grain hard maple for top 
resistance to breakage and splintering. 

Get more information on Inmanco shaped-to-fit 
asbestos plastic or wood wedges... the wedges that 
stay put. Write your nearest distributor regarding 
your needs, now. 


ADRIAN, MICH. 
insulation and Wires Incorporated 


ATLANTA, GA. 
Electrical Insulation Suppliers, inc. 
Insulation and Wires Incorporated 
BIRMINGHAM, ALA. 
Insulation and Wires Incorporated 


BOSTON, MASS. 
Insulation and Wires Incorporated incorporated 
CHARLOTTE, N. C. Insulation Manufactu?ays Corporation 
Insulation and Wires Incorporated FRESNO, CALIF. 
CHICAGO, ILL. Western Fiberglas Supply, Lid. 
oa Reading Electric Co., inc. KANSAS CITY, KAN. 
Manufacturers Corporation lnsulation and Wires incorporated 
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SHAPED TO FIT 


just like (Immamco" 
Class A Wood Wedges 


FREE BULLETINS 










REPRESENTATIVE SHAPES 
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AND SAMPLES 


of Inmanco asbestos 
plastic and wood 
wedges are yours for 
the asking. Write 

the manufacturer, 
Insulation Manufac- 
turers Corporation, 
565 West Washington 
Boulevard, Chicago 6, 
Illinois. 


SACRAMENTO, CALIF, 
Western Fiberglas Supply, Ltd. 


ST. LOUIS, MO. 
Insulation and Wires Incorporated 
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is foor-mounted; the larger mounted 
in an 84-in. deep pit with the power 
plant in the pit. The smaller machine 
uses three motors of 50, 20 and 3 hp 
driving hydraulic power units and 


Strain Gage for 


EW apparatus developed spe- 

cially to measure hysteresis and 
dynamic modulus of elastomers at the 
laboratories of Lord Manufacturing 
Co., Erie, Pa., saves considerable test- 
ing time, particularly for elastomers 
with low hysteresis values. A double 
sandwich specimen and its supporting 
frame are oscillated vertically at 15 





coolant pumps; the larger model uses 
three 50-hp motors, plus one 5-hp and 
one 3-hp motor. The large machine 
can make up to 90 cycles per hour; 
the small operates at twice the speed. 

tt 


Dynamic Testing 


to 60 cps. Force and displacement 
pick-ups, consisting of thin-walled 
aluminum alloy tubes to which Bald- 
win SR-4 resistance wire strain gages 
are bonded longitudinally, are sup- 
ported as cantilever beams on a fixed 
structure. 

End of the force pick-up is fastened 
to the inner metal member of the 
double sandwich. The displacement 
pick-up arm, which can be rotated by 
a worm gear, makes contact with a 
beam spring on the specimen support- 
ing frame through a steel ball. 

In operation, the displacement 
pick-up voltage signal is sent through 
a Wheatstone bridge circuit and am- 
plifier to a vacuum tube voltmeter. 
Signal is adjusted by rotating the pick- 
up arm to counterbalance the signal 
generated by the elastic component 
acting on the force pick-up. This 
leaves a minimum voltage signal pro- 
portional to the damping force com- 
ponent. Sufficient data are then avail- 
able to obtain both the elastic and 
damping force components. © 0 0 


Military Qualified Products Lists— 
Correction as to Source 
COMMANDER C. L. D. ALLEN, USN 


Deputy Director 
Armed Services Electro Standards Agency 


EFERENCE is made to an 
article entitled “Environmental 
Testing of Components Need Not be 
Expensive,” which was published in 
the May 1952 issue of ELECTRICAL 
MANUFACTURING. In the second para- 
graph on page 120, the following 
statement is made regarding the dis- 
tribution of the Military Qualified 
Products Lists: 


“An index and desired lists may be 
obtained free of charge from ASESA 
by suppliers and prospective bidders 
who require the lists in furnishing 
material to the military depart- 
ments,” 


Distribution of Military Qualified 
Products Lists by this Agency is con- 
trary to Department of Defense policy 
at the present time. In view of this 
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fact and since we are receiving re- 
quests for these lists based upon the 
above published statement, it is re- 
quested that a correction be pub- 
lished. Existing distribution 
dures are as follows: 

Under the established policy of the 
Department of Defense, information 
on the Military Qualified Products 
Lists is disseminated by the various 
service branches: 


proce- 


Department of the Army: Contractors 
or bidders on Signal Corps contracts 
are advised to contact the Command- 
ing Officer, Signal Corps Supply 
Agency, 225 South 18th Street, Phila- 
delphia 3, Attention: SIGSU-J3B3. 
Requests for Qualified Products Lists 
by contractors or bidders on Army 
contracts other than those of the 





INDICATES 
BIN LEVEL 


EVEL of any dry bulk material 

that will flow is remotely shown 
by an indicator consisting of a small 
motor turning a shaft at 5 rpm 
through a torsion spring. A_ limit 
switch is positioned next to the spring. 
At the end of the shaft is a 4-blade 
paddle that is free to turn as long as 
the level of the material is below it. 
Once touched by material, the paddle 
stops but the motor keeps turning. 
The torsion spring uncoils and oper- 
ates a limit switch which turns off 
the motor and actuates a signal or 
other equipment. The spring remains 
deflected until the material clears 
the paddle; the spring then winds up, 
releases the limit switch and the motor 
again starts. The unit also has been 
designed in an explosion-proof model. 
Device was developed by Convair 
Corp., Pittsburgh. OO 





Signal Corps should be forwarded to 
the cognizant Army Service for Proc- 
essing. 

Department of the Navy: Contractors 
or bidders on Navy contracts are ad- 
vised to contact the nearest Naval In- 
spector in regard to securing informa- 
tion contained in the Qualified Prod- 
ucts Lists. 

Department of the Air Force: Con- 
tractors or bidders on Air Force con- 
tracts are advised to contact the Com- 
manding General, WADC, Wright- 
Patterson Air Force Base, Ohio. 
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... wound from strip as thin as 0.00025" 


Quality Tt 
Arnold ‘“‘C’’ Cores are made to 
highly exacting standards of qual- 
ity and uniformity. Physical di- 
mensions are held to close toler- 


ances, and each core is tested as 
follows: 


29-gauge Silectron cut cores are 
tested for watt loss and excitation 
volt-amperes at 60 cycles, at a 
peak flux density of 15 kg. 


4-mil cores are tested for watt loss 
and excitation volt-amperes at 400 
cycles, at a peak flux density of 
15 kg. 


2-mil cores are tested for pulse 
permeability at 2 microseconds, 
400 pulses per second, at a peak 
flux density of 10 kg. 


l-mil cores are tested for pulse 
permeability at 0.25 microseconds, 
1000 pulses per second, at a peak 
flux density of 2500 gauss. 


% and \%-mil core tests by special 
arrangement with the customer. 
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Now available—''C’’ Cores made 
from Silectron (oriented silicon 
steel) thin-gauge strip to the 
highest standards of quality. 
Arnold is now producing these 
cores in a full range of sizes wound 
from 4, 14, 1, 2 and 4-mil strip, 
also 29-gauge strip, with the entire 
output scheduled for end use by the 
U. S. Government. The oriented 
silicon steel strip from which they 
are wound is made to a tolerance of 
plus nothing and minus mill toler- 
ance, to assure designers and users 
of the lowest core losses and the 
highest quality in the respective 
gauges. Butt joints are accurately 
made to a high standard of preci- 


*Manufactured under license arrangements with Westinghouse Electric Corp, 


sion, and careful processing of these 
joints eliminates short-circuiting of 
the laminations. 

Cores with “RIBBED CON- 
STRUCTION’™* can be supplied 
where desirable. 

Ultra thin-gauge oriented silicon 
steel strip for Arnold “C” Cores is 
rolled in our own plant on our new 
micro-gauge 20-high Sendzimir 
cold-rolling mill. For the cores in 
current production, standard tests 
are conducted as noted in the box 
at left—and special electrical tests 
may be made to meet specific 
Operating conditions. 


® We invite your inquiries. 
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| IGH-GAIN, Class A amplifier is de- 
signed for driving servomechanisms 

from small a-c input potentials, such as 

those generated by differential trans- 
formers, a-c potentiometer circuits, and 
resistive and inductive bridge circuits. 
Amplifier contains a 1:12 step-up trans- 

former with an input impedance of 1000 

ohms at 60 cycles. Transformer output is 

applied to a dual triode, two-stage volt- 

age amplifier tube which drives a pentode 

power amplifier tube. Anode circuit of 

this tube is connected to a motor wind- 

ing. D-c voltage for the amplifier is ob- 

tained from a transformer and a full- 

wave rectifier tube. A potentiometer in 

the grid of the pentode provides control 

of the amplifier gain, which is 150,000 

at the full gain setting. Power input to 

the amplifier is isolated from ground. D-c 
filtering components are housed in a plug- 

in unit mounted on top of the unit. Sensi- 

: tivity of amplifier is approximately 0.2 
per cent. Maximum power transfer is ob- 

tained with a 5000-ohm load impedance. 
Atcotran amplifier has the following out- 
puts with a 5000-ohm resistive load: d-c 
component, approximately 0.024 amp; 
maximum a-c power output, 3  vatts, 
Automatic Temperature Control Co., 








ERKELEY decimal counting units are 

direct-reading, electronic counters 
capable of operating at speeds up to 
1,000,000 counts per sec and resolving 
paired pulses separated by as little as 
0.8 microsec. Each counter is a plug-in 
unit designed for ease of replacement in 
high-speed counting equipment. Units 
count from 0 to 9 and present an illu- 
minated numerical reading on the front 
panel. No interpolation is necessary. 
Tenth pulse resets the counter to 
zero and simultaneously generates one 
pulse, which may be applied to the input 
of a following counter or other device. 
Reset to zero of one or more units is ac- 
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a i For further data on items reviewed here, circle item number on poste 
“Sor write direct to the manufacturer mentioning ELECTRICAL 
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| SERVO AMPLIFIER OPERATES FROM SMALL A-C INPUTS 





5200 Pulaski Ave., Philadelphia 44, Pa. 


complished by momentarily opening the 
grid return circuit. The units may be 
connected in cascade indefinitely to create 
an electronic counter or scaler having 
any desired number of decimal places. 
In Models 700A and 705A, four binaries 
are connected in cascade, making a 
scale-of-sixteen, which is permuted to a 
scale-of-ten by two resistor-capacitor 
feedback networks. Models 706A and 
707A consist of a four-stage binary 
scale-of-sixteen permuted to a scale-of- 
ten. Permutation is obtained by effec- 
tively adding 2 counts and subtracting 8 
counts through a system of diodes which 
are used as interstage couplings and 


page 205 


HIGH-SPEED DECIMAL COUNTING UNITS 





Counters have the following 


clamps. 
maximum counting rates: Model 700A, 
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WHAT CHICAGO MOLDED 


| Blustyuvene 


CAN DO TO IMPROVE 
PRODUCT QUALITY 


If you are planning to use plastics, by all means con- 
sider the unusual advantages of polystyrene. Here is 
a material that has been responsible for improve- 
ments in so many products that these pictures can 
give only a hint of its possibilities. 


Polystyrene is rigid and dimensionally stable. Its 
moisture resistance is excellent; it effectively resists 
many chemicals including mild acids and alkalis. 
Since it is not affected by food substances it is most 
practical for food containers; and its fine insulating 
properties have made it a favored material for many 
electrical appliances. It comes in clear, transparent 
form and a complete range of colors, and can be in- 
jection molded rapidly and economically. 













Where special qualities are required, the newer 
styrene copolymers offer good heat resistance and 
excellent impact strength. 


Yes... polystyrene offers many advantages. And 
in practically every application there are substantial 
savings in cost. But, remember, it takes an experi- 
enced molder to get full value from it or any other 
plastic material. That’s why it’s important that you 
entrust the job to someone like Chicago Molded. 
Here you'll find an organization of plastics specialists 
with more than 32 years experience . . . men who 
have handled just about every type of plastics ap- 
plication and molded all the various materials. 


You'll get a quick and unbiased answer as to whether « ff Tl 
yours is a practical plastics application, together r La et ; ~~ 
with sound advice as to its development. And you LM wtih Mt aon 

: will have the advantage of the most modern facili- ~~ of Me f, 


ties and equipment for fast, economical production 


So... why not discuss your plans with a Chicago 
Molded engineer . . . today? There’s no obligation. 
Just write, wire or phone. 


PRODUCTS CORPORATION 


CUSTOM MOLDERS 
OF ALL 













1024 NORTH KOLMAR AVENUE e CHICAGO 51, ILLINOIS 
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40,000 cps; Model 705A, 100,000 cps; 
Model 706A, 350,000 cps; Model 707A, 
1,000,000 cps. Models 700A and 705A 





have an octal plug and Models 706A 
and 707A an ll-pin plug. Weight of 
counters varies between 1 and 1% lb. 





Berkeley Scientific Corp., 23rd and 
Wright Sts., Richmond, Calif. 


Circle No. 2, Reader Inquiry Facility, page 205 


LOW-PRESSURE LAMINATES HAVE HIGH-HEAT RESISTANCE 


" OW-PRESSURE laminates with a 
high degree of heat stability have 
recently been developed. Molded of 
glass cloth and Dow Corning 2104 sili- 
cone bonding resin at pressures from 3 
to 30 psi, material will withstand con- 
tinuous exposure to temperatures of about 
500 F and intermittent exposure to tem- 
peratures as high as 900 F. Physical and 
electrical properties are comparable to 
those of high-pressure  silicone-glass 
laminates molded at 1000 psi or higher. 


Finished material weighs less than 
aluminum or magnesium and is stronger 
than either at 500 F. Smooth, non- 
porous and easily machined, laminates are 
water-repellent and resistant to most 
commonly used chemicals. Laminating 
stocks may be preformed and used to 
prepare complex shapes either by bag 
molding or in light metal molds. Flat 
sections can be laminated in thicknesses 
ranging from 0.01 to 2.00 in. Press time 
for low-pressure silicone-glass laminates 


is only 15 min for an %-in. section. 
However, maximum heat stability calls 
for an afterbake of from 100 to 170 hr 
at 500 F. Low-pressure silicone-glass 
laminating stocks are available from 
several electrical component manufac- 
turers, including U. S. Polymeric Chem- 
icals, Stamford, Conn., and Irvington 
Varnish and Insulator Co., El Monte, 
Calif. Dow Corning Corp., Midland, 
Mich. 
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SOLENOID SHUT-OFF VALVE WITH TIME-DELAY FUNCTION 





IDGET solenoid shut-off valve con- 
4 tains a time-delay function which 
holds back the flow of liquid or gas 
through the valve for approximately 5% 
sec after the solenoid becomes energized. 
Time-delay mechanism makes the valve 
suitable for machine and instrument con- 
trol where a timed delay in flow is de- 
sirable after the coil is energized. Valve 
is especially useful in oil-burner appli- 
cations, where the time-delay action 
holds back the flow of oil until the air 
flow reaches the proper value. On sub- 
sequent stoppage and relighting, the de- 
lay provides sufficient time to purge the 
fire box of old fumes and smoke. Valve 


can be installed in any position without 
affecting the time-delay action. Shut-off 
is instantaneous and positive. Valve has 
a %-in. pipe connection and a %g¢-in. 
port for pressures up to 150 lb with a 
15-gal-per-hr flow. Also available is a 
similar valve with a %-in pipe connection 
and a %-in. port for pressures up to 125 
Ib with a 40 gal-per-hr flow and a 
time delay of approximately 6% sec. 
Coil is designed for 115-volt, 60-cycle 
continuous duty. Overall size, top to 
bottom, is 21%. in. Automatic Switch 
Co., 393 Lakeside Ave., Orange, N. J. 
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IMMERSION-PROOF SNAP-ACTION SWITCH 


Saf Sreernoer, snap-action switch 
features potted, waterproof terminal 
leads and a hermetically sealed contact 
chamber. Known as Type 4HS, switch 
is available with leads of any required 
length and can be supplied with water- 
proof couplings. Metal case of switch 
is sealed at the top by a metal dia- 
phragm, through which the external 
actuating lever operates. The contact 
chamber is filled with an inert gas 
under pressure and sealed. All parts of 
the switch, including the waterproof em- 
bedment, are constructed to resist dam- 
age in applications where ruggedness is 
essential. Switch has following elec- 


trical ratings: 10-amp inductive load, or 
25-amp resistive load at 28 volts d-c; 1- 
amp inductive or resistive load at 125 
volts a-c. Other characteristics are: 
operating force, 16 oz, +6 oz; release 
force, 4 oz, min; pretravel, 0.065. in., 
max; differential travel, 0.020 in., max; 
overtravel, 0.010 in., min; and contact 
break distance, 0.036 in., min. Switch is 
available with either single-pole, single- 
throw, or double-throw contact arrange- 
ment. Micro Switch, Div. of Minne- 
apolis-Honeywell Regulator Co., Free- 
port, Ill. 
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EDGEWOUND RESISTORS FOR HIGH-CURRENT DUTY 





OWR-RIB, an edgewound resistor, is 

designed for high-current duty in 
intermittent and continuous applica- 
tions. Resistors are wound with a heavy 
ribbon of resistance alloy on a ceramic 
insulator. All other metal parts are 
plated to prevent oxidation at high 
operating temperatures and to provide 
good electrical contact. The ceramic 
insulator is divided into five sections 


to provide flexibility and resistance to 
shock and vibration. Extra terminals can 
be ordered for adjustable taps. Also 
available is an optional sleeve which 
permits the mounting bar to expand 
without buckling when the resistor oper- 
ates at very high temperatures. On the 
mounting bar of the new resistor is a 
longitudinal slot allowing the mounting 
center to vary between 16% and 17 in., 
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Makes good products better... 


PRODUCT: 


Vertical output 
transformer used in 
RCA-Victor’s new 
TV receivers. 
Provides the scanning 
voltage that sweeps 
the electron beam 
up and down inside 
the picture tube 

to help stretch 

the beam spot 

into a picture. 
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PROBLEM: 


To design 

and build 

a simple, 

more compact 
scanning unit 
capable of 
functioning with 
maximum accuracy 
and dependability 
under all 
operating 
conditions. 


ANSWER: 
Kodapak Sheet IV used 


between transformer case 
laminations enabled 

RCA engineers to design 
smaller transformer 

and chassis. Tests on 
Kodapak Sheet IV indicated 
dielectric strength per 
pound in excess of 
specifications ... uniform 
chemical composition 
and thickness. 


For further information concerning this 
and other applications, address: 


Cellulose Products Division 
EASTMAN KODAK COMPANY 
Rochester 4, N. Y. 


Sales offices: New York, Chicago, Dallas. 

Sales representatives: Cleveland, Providence. 
Distributors: San Francisco, Los Angeles, 
Portland, Seattle (Wilson & Geo. Meyer & Co.) 
Toronto, Montreal (Paper Sales, Ltd.) 





enabling the unit to replace any stand- 
ard edgewound resistor. Powr-Rib re- 
sistors are available in values from 0,] 
to 2.85 ohms. They are rated at 375 
C (707 F) temperature rise (NEMA 


always dependable, uniform : | standard) on the ribbon. Full-rated 
a 2 = | 
base-material quality in 


capacities range from 18.0 to 108 amp, 
Applications include use in motor con- 
trollers, welding equipment, motor 
starting, and dynamic braking in d-e 
controllers. Ohmite Mfg. Co., 4835 
Flournow St., Chicago 44. 


Circle No. 6, Reader Inquiry Facility, page 205. 
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MOSINEE Forest Fibres! COPPER-FACED 


TEFLON-GLASS SHEETS 


Known as Chemelec Laminate, this 
new material is composed of a series of 
plies of Teflén-impregnated glass cloth, 
with a copper-foil surface ply on one or 
both sides. Applications include use for 
printed circuits, especially on high-fre- 
quency, high-voltage and high-tempera- 
ture service. Laminated material is said 
to possess greater rigidity in thin section 
than does pure Teflon. Unaffected by 





As a base material for many parts of vital 
importance to electronics and the electrical 
goods industry, MOSINEE forest fibres 
assure you Of consistent uniformity of 


electrical, physical and mechanical charac- 





teristics, true to your specifications. 


That’s why manufacturers in the fields of 


electronics and electrical goods know 





MOSINEE in terms of its being ‘‘more 


corrosive atmospheres, high humidity and 
fungi, Chemelec can also withstand 





than paper’. For dependable base materials severe vibration and mechanical and 
, thermal shock. It is serviceable over a 

ep: * 98 temperature range from 65 to 200 F, 

consult MOSINEE Fibrologists Pe with negligible changes in critical elec- 
= : ; trical and mechanical properties. It 
experienced and qualified to cooperate in will not carbonize under arc, is non- 
gassing and non-flammable. Material 

problems of base materials. may be stamped, punched, and sheared. 


Available in sheets as large as 18x18 
in., with a nominal thickness of 142 in. 
and up, in lMp»-in. increments. United 
States Gasket Co., P. O. Box 93, Camden 
IN. J. 
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VERTICAL MOTORS 
MOSINEE PAPER MILLS COMPANY 


MOSINEE, WISCONSIN 


MOSINEE 


makes fibres work for industry 


Series of single-phase hollowshaft 
motors, Types SCU-C and SCU-R, have 
been added to a line of vertical motors. 
Feature of the series is the use of ac- 
celerating relays to disconnect the start- 
ing capacitors, instead of a centrifugal 
switch. Relay is similar to those used 
in hermetically sealed refrigerator units. 
It is located in the outlet box located 
on the side of the motor, in order to 
avoid any possibility of bearing grease 
working into the relay or foreign par- 
ticles being blown into the contact 
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with less than 3% Harmonic Distortion 
for Industrial and Defense PROCESS CONTROL, TESTING and RESEARCH 


Now all the advantages of static-magnetic voltage 
regulation are available for harmonic-sensitive 
applications. All harmonic-neutralizea regulators 
deliver +1% regulated voltage with commercial 
sinusoidal output waveshape. They may be used 
for the most exacting applications in equipment 
having elements which are sensitive to power 
frequencies harmonically related to the funda- 


FIXED OUTPUT, Type CVH 


Stock units range in capacities from 
30va to 2000va. 


Type CVH units are especially suitable 
for meter calibration or for input to a 
rectifier when close regulation of the 
dc output is required. Units of 120va 
and under have line cord and output 
receptacle .. . 250va and over have 
screw type terminals in outlet boxes. 


mental. In addition, they have all the character- 
istics of the standard Sola Type CV static-mag- 
netic regulators: no moving parts . . . no tubes or 
other expendable components . . . no manual 
adjustments . . . response 1.5 cycles or less... 
continuous, automatic regulation. 

Seven fixed and two variable output models 
are available from stock. 


ADJUSTABLE OUTPUT, Type CVL — Solavolt 


Twe stock units of 250ve and 500vea 
ere available 


The “Solavolt” will deliver any voltage 
from 0-130v stabilized within +1%, and 
total harmonic distortion less than 3%. 
Each “Solavolt” is portable for labora- 
tory or shop use. Any or all of their 
three regulated outputs may be used 
simultaneously within total maximum 
rating. 


bor The complete line of Sola Constant Voltage 
Transformers is described in a 24 page 
catalog. Write on your letterhead for a copy 

i\ TRANSFORMERS ~© :<v.102 


Transformers for: Constant Voltage ® Fluorescent Lighting @ Cold Cathode Lighting @ Airport Lighting ®@ Series Lighting ® Luminous Tube Signs 


Cil Burner Ignition @ X-Ray 
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® Power @ Controls ® Signal Systems ® etc. © SOLA ELECTRIC CO., 4633 W. 16th Street, Chicago 50, Illinois 





Product of: 


~ 


Perfection Stove Co. 
Cleveland, Ohio 


| CHACE 
Control 
Element 


Next winter, you'll appreciate the smooth 

flow of warmth from this Regulaire, the blower 

in the newest Perfection Furnace. The control 

permits movement of air in direct proportion 
to the furnace output, eliminating cold floors, chilly drafts, 
noisy blower operation and other discomforts of ordinary 
“blow cold—blow hot" heating. Chace Thermostatic Bimetal 
actuates the vane which restricts the blower outlet until the 
temperature reaches a comfortable level. 

After the thermostat is set at desired temperature, 
burner (A) comes on at coasting fire, then turns to high 
fire if the rooms are cold. When the furnace bonnet (B) 
becomes warm, the blower (C) begins quiet delivery of 
warmth with vane (D) closed. Warm air is drawn down 
duct (E) and warms bimetal coil (F) which gradually opens 
vane (D) to gently increase flow of warm air to your 
rooms. It is this bimetal coil’s sensitivity to the slightest 
change in temperature—plus a 3-stage burner—that 
regulates the flow of warmth to your rooms and assures 
perfect heating comfort in any weather. 

Our 29 types of thermostatic bimetal are available in 
strips, coils, random long lengths and welded or brazed 
sub-assemblies. If the actuating element for your new con- 
trol device is thermostatic bimetal, Chace can furnish it 
completely fabricated, ready for assembly. Our engineers, 
recognized authorities on temperature responsive devices, 
are available for consultation. Write today for our new 
32-page booklet, “Successful Applications of Chace Ther- 
mostatic Bimetal,” containing condensed engineering data. 
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points by the ventilating system. Avail-] 
able with ratings from 1% to 5 hp and 

with speeds of 1800 or 3600 rpm, SCU-C 

and SCU-R motors also feature asbestos 

protection of windings, Lubriflush lubri- 7 
cation, solid centricast rotor, down- 

draft ventilation, adjustable hollow- 

shaft, reverse protection clutch, and 
weatherproof housing. U. S. Electrical 7 
Motors, Inc., 200 E. Slauson Ave., Los 
Angeles 54. 
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SUBMINIATURE SELENIUM DIODES 


Line of subminiature selenium diodes 
has been developed for operation in the 
temperature range between -60 and 
100 C. Diodes are provided with pig- 
tail leads to facilitate wiring into 
crowded chassis. Type 1T1, for ex- 
ample, has a %s-in. diam and is % in, 
long. Rectifying elements are potted 
within a thermosetting compound to 


' 


—_—— 


protect them against corrosive atmos- 
pheres, moisture, salt spray and fungi. 
Diodes are currently available for output 
voltages of 20, 40, 60 and 80 volts at 
average output currents of 200 microamp 
and 1.5 milliamp. The 1.5-milliamp 
diodes operate satisfactorily with surge- 
currents of 80 milliamp. Applications in- 
clude use in bias supplies, sensitive re- 
lays, digital and analog computers, hear- 
ing aids, and airborne electronic equip- 
ment. International Rectifier Corp., 1521 
E. Grand Ave., El Segundo, Calif. 
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RUBBER-FILLED PHENOLICS 


New phenolic molding compound, 
Durez 14780 Black, has a low modulus 
of elasticity, which permits its use for 
molding in thin sections around inserts. 
Having a synthetic rubber filler, it ab- 
sorbs shock more readily than standard 
wood-flour or  flock-filled materials. 
Durez 14780 Black molds equally well 
by compression or closed-mold molding 
and may be preformed in any automatic 
preforming equipment. While cure-time 
depends upon the thickness of the 
molded part, it is generally somewhat 
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ne fe Yr maximum strength, 
greater wear resistance, 


ease of machining. 
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STEWART DIE CASTING 





CHICAGO, ILL., 4535 FULLERTON AVE....BRIDGEPORT, CONN., 275 -WARREN ST. 
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PRINTED CIRCUITS 


Not only in precision ball bearings, but 
in countless other places, Strom has 
found that the right ball will do the 
job better. Maybe your problem can 
be solved with the use of the proper 
ball. Why not take it up with Strom. 

Strom has been making precision 


@ Hearing Aids 
@ Timing Devices 
Industrial Controls 


Business Machines 








SUBMINIATURIZATION 


Let Strom Help You 


HAaue You considered . eee 
PRINTED CIRCUIT APPLICATIONS 


® Guided Missiles 
@ Computers 
® Radar 


@ Motor Controllers 


Household Appliances @ Television 


and a host of specialized applications. 


| @ base materials: phenolic, glass silicone, melamine, teflon, ceramic. 
@ quantity discounts in lots of 10 to 100,000. 


@ for further information, samples, quotations, write to 


ELECTRA 


110-01 Broad Street 





A Baa. 


Boston 10, Mass. 
ENCAPSULATION 


tHe rnicHt BALL 


metal balls for over 25 years for all 


industry and can be a big help to you 
in selecting the right ball for any of 
your requirements. In size and spher- 
ical accuracy, perfection of surface, 
uniformity and dependable physical 
quality, there’s not a better ball made. 





tures of 290 F to 310 F are recom. 
mended. Preheating characteristics are 
similar to general-purpose phenolics and 
surface finish is good. Minimum flexural 
strength is 9000 psi and minimum ten- 
sile, 6000 psi. Impact strength is ap. 
proximately 50 per cent higher than that 
of average general-purpose materials, 
Durez 14780 is not recommended for 
applications where continuous heat of 
more than 250 F is required. Durez 
Plastics & Chemicals, Inc., 1306 Walck 
Rd., North Tonawanda, N. Y. 
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INDUSTRIAL CAPACITORS 


Line of hermetically sealed capac- 
itors has a time constant of about 4800 
hr. Known as Stabelex Series D, ca- 
pacitors have an operating temperature 
extending from — 80 to 75 C. 
include a change in 


Features 
capacity from 
of only 0.8 per cent. 


-80 to 20 C 





Power factor at 20 C, measured at 1 ke, 
is 0.00025. Other characteristics are: 
insulation resistance at 20 C is 900,000 
megohms per mf; Q at 20 C, measured 
at 10 ke, is 10,000; and dielectric ab- 
sorption is 0.025 per cent. Capacitors are 
available with tolerances of + 10 per 
cent; on special order they are available 
with tolerances of +5 ,3, 2, and 1 per 
cent. Industrial Condenser Corp., 3243 
N. California Ave., Chicago 18. 
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NEW BEARING DESIGN 

As a result of their design, Pitchlign 
bearings have the dimensional advan- 
tages of needle bearings, the roller align- 
ment formerly found only in cylindrical 
roller bearings, and the flexibility of 
mounting of journal roller bearings. 
Bearings are kept in perfect alignment 
by cage contact at their pitch line, thus 
reducing stress and tangential forces 
toa minimum. Additional feature is that 
overall efficiency of the cage is not 
affected by accumulated tolerance and 
wear of load-carrying surfaces, since it 
is supported by the two integral flanges 
of the heavy outer race. Bearings can 
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NOW... FIBERGLAS fae SILICONE RUBBER 


DH HSL 


Note supporting 
Fiberglas braid 






BH “1151” is a new electrical sleeving 
that provides the unique combination 
of permanent flexibility and high dielec- 
tric strength at Class “H” temperatures. 
It offers a long-lasting union of two 
great inorganic materials — Fiberglas 
and Silicone Rubber. 


BH “1151” shows no change in physical 
or dielectric properties after 15 minutes 
at 600°F.; 4 hours at 500°F.; or 96 
hours at 450°F. It is applicable for 
continuous operation through a tem- 
perature range of —90°F. to 400°F. 


BH “1151” can be twisted, knotted or 
bent without crazing, cracking, or loss 
of dielectric strength. Available in rated 


grades up to 7,000 volts. Electrical 





resistance is unusually high. It will not 
support fungus growth. Offers excellent 
chemical resistance. Meets all applicable 
NEMA specifications for Class H 


insulations. 


BH “1151” is available in colors, for 
circuit tracing and coding, in continuous 
coils, 36 inch lengths, or in short lengths 
cut to individual specifications. It is made 
in Grades H-A-1, H-B-1, H-C-1 and 
H-C-2. Get all the facts on this superior 
electrical insulation— write for data 


sheets today. 


Address Dept. M-7 


Bentley, Harris Manufacturing Co. 
Conshohocken, Pa. 


SILICONE 
RUBBER 


*BH Non-Fraying Fiberglas Sleevings are made by an exclusive Bentley, Harris process (U. S. Pat. No. 2393530). ‘‘Fiberglas’’ is Reg. TM of Owens-Corning Fiberglas Corp. 
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VISIBILITY 


ACCESSIBILITY 
COMPACTNESS 


The R-B-M paper section 
magnet coili—encased in a 
moulded phenolic housing 


is completely embedded ina 


rock-hard resinous material 


The construction perma- 


nently guarantees against 
coil damage from motsture, 
oil and most corrosive 


atmospheres 





AC MAGNETIC STARTERS 


The R-B-M melamine arc chamber extinguishes 
the arc of loads far in excess of maximum ratings, 
without impairing the accessibility of the stationary 
and movable contact assemblies. 


A quick glance immediately shows 
which overload has tripped. 


R-B-M puts more usable contact material at the center of 
arcing to provide greater wear before replacement. 


Magnet and coil assembly, as well as stationary and movable 
contacts, can be removed independently of other 


components by using only a screwdriver and without 
disconnecting external wiring. 


L Write Dept. A-7 for Bulletin 605 ~~ 


—FOR AUTOMOTIVE, INDUSTRIAL, 
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-M DIVISION 
WIRE CORP. 


ogansport, Indiana 


MANUAL AND MAGNETIC ELECTRIC CONTROLS 


COMMUNICATION AND ELECTRONIC USE 





be mounted in any plane and are espe. 
cially adapted for use on _ high-speed 
shafts. Roller Bearing Co., of America, 
Whitehead Rd., Trenton 3, N. J. 
ircle No. 12, Reader Inquiry Facility, page 205 
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AIR-CONTROL VALVE 


P-M Pilot-Master valve is used for the 
directional control of air pressure. The 
main or master valve portion can be 
operated either 2- or 3-way, normally 
open or normally closed to pressure 
without internal changes, because the 
inlet and exhaust ports are interchange. 
able. Port A (at the left in the illustra. 
tions) serves as the inlet for normally 
closed operation and the exhaust port for 
normally open use; Port B (at the bot. 
tom) is the inlet for normally open, and 
the exhaust for normally closed opera. 
tion. Insertion of a pipe plug in the 
exhaust port (either A or B) converts the 
valve for 2-way use. Port O (at the right) 
is the outlet, normally to an air cylinder, 
Main valve is pressure-operated through 
a piston-operated poppet. Since pres- 









a) RANNIFIN 


sure acts both to actuate the poppet and 
to return it to its normal position, the 
main valve is completely  springless. 
Additional feature is that the piston- 
poppet assembly, the only moving part 
of the main valve, fits in a removable 
cartridge which acts both as the cylinder 
for the piston and as the upper seat for 
the poppet. This cartridge can be re- 
placed without disturbing any of the 
main piping connections. Only two 
sizes of cartridge-and-piston-poppet as- 
semblies are needed to service all five 
main valve bodies, which range in size 
from % through 1% in. IPS. Also, one 
size of pilot head fits all five master 
valve sizes. Within the pilot head is a 
solenoid-operated 3-way pilot valve which 
controls the main valve by introducing 
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Here, for the first time, is a copying 
sh machine — Bruning’s remarkable Model 
30" COPYFLEX — that combines such a 
relatively high speed with such a low 
price and such premium quality, ready- 
to-use prints. 

The “30” is ideal for the drafting 
room or office with medium volume re- 
quirements and a moderate budget. It 
handles cut sheets or roll stock up to 42 
inches wide, and offers features ordi- 
narily found only in larger, more expen- 
sive machines. 

With the “30” and the unsurpassed 
line of sensitized COPYFLEX papers, 
cloths and films, you can always get the 
kind of premium prints you want, when 
you want them. 

Why wait on inadequate equipment- 
or for “outside” copying? See how the 
COPYFLEX ‘‘30” can save your 













time, cut your costs. Just send 


i in the coupon now! 


« Only COPYFLEX gives you all these advantages! 


t 


Premium quality prints ready for immediate use 
No installation — simply make an electrical connection 
No fumes or exhausts because it uses no vapor developer 


Unexcelled range of sensitized papers, cloths and films 


Anyone can operate a COPYFLEX machine with a simple 
5-minute explanation 






aes —-CHARLES BRUNING CO., INC.—“™—— 
Dept. E-72 Teterboro, New Jersey 


C] Send me free booklet on COPYFLEX ‘‘30." 
(C Show me COPYFLEX in action (no obligation). 


Name ‘ os ; Title 
MODEL *'93''—finest of copy- BRUNING 
ing machines. There's a Company he ai sea 
COPYFLEX machine that's just 
right for every price and Specialists in copying since 1897 Street 


volume requirement. 





City ... Guicotdeiinteopeame ead Zone ....... State ............ 
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From switchboard 
...to shipboard 


OPALON vinyl resin 


and compounds for wire 
| and cable insulation Maa 
< ta 





a 


Whatever your special wire requirements may be—non- 
flammability, high dielectric strength, chemical resistance 
or resistance to abrasion and sunlight ageing—look to 
Monsanto’s OPALON 300 vinyl resin and a whole range 
of OPALON vinyl compounds to provide just the properties 
you need. 

From switchboard to shipboard, OPALON coated wires 
and cables serve many varied industries where properties 
like these may be required: resistance to ozone, oil, mois- 
ture, high insulation or mildew and fungus. 

OPALON resin may be compounded by conventional 
methods or dry blended. In fact, OPALON is especially 
suited to dry blending, a simplified technique of blending 
plasticizers and extenders with OPALON resin. Dry blend- 
ing enables wire coaters to obtain maximum performance 
of desired characteristics. 

Wire coaters are invited to write for latest information 
on dry blending in the new booklet “Dry Blending OPALON 
300.” Write to: Monsanto Chemical Company, Room 
5801, Plastics Division, Springfield 2, Mass. 


Opalon: Reg. U.S. Pat. Off. 


MONSANTO 


CHEMICALS ~ PLASTICS 





SERVING INDUSTRY...WHICH SERVES MANKIND 





pressure into, or exhausting it from, 
the chamber above the piston. Pressure 
within the pilot valve is normally taken 
from the pressure side of the master 
valve and exhausted to its exhaust side, 
although pilot pressure from another 
source can be used. The pilot valve 
also is a poppet valve. Its stem is 
actuated by the plunger of the solenoid 
and returned by a stainless steel spring, 
Full %-in. IPS passages within the pilot 
valve, plus the fact that both the pilot 
stem and the main piston-poppet travel 
very short strokes, result in fast valve 
action. On 60-cycle current Pilot-Master 
valve will shift in less than M%o of a see, 
Valve can also be supplied with a d-c 
solenoid. Hannifin Corp., 1101 §, 
Kilbourn Ave., Chicago 24. 
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A-C OVERLOAD RELAYS 


Type ZTM thermal-magnetic overload 
relays are designed for use in squirrel- 
cage, synchronous, and wound-rotor 
motor starters and controllers. Inde- 
pendent thermal and instantaneous trip- 
ping elements are operated from one 
magnetic source. The thermal element 
provides timed response to the thermal 
energy of motor-load currents by means 





of a U-shaped bimetal connected to the 
secondary of the magnetic circuit. On 
high currents resulting from faulty cir- 
cuits, the leakage flux across the poles 
of the magnet at the primary-coil end 
attracts the armature to open the con- 
tacts of the instantaneous element and 
thus digconnect the starter from the line. 
Standard relay is supplied with auto- 
matic reset contacts for the thermal ele- 
ment and hand-reset contacts for the 
instantaneous element. Contacts may be 
arranged for automatic, hand or mag- 
netic reset, if desired. The Electric 
Controller & Mfg. Co., 2700 E. 79th 
St., Cleveland 4. 
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BIMETAL STRIP THERMOSTATS 


New line of thermostats is designed 
for use in appliances or devices requiring 
snap-action control. Two models are 
available: Type SA, which comes in 
either adjustable or non-adjustable 
styles, and Type SM, a manual-reset 
model. Each type is available for 
either single-pole single-throw or single- 
pole double-throw action. Thermostats 
can operate on differentials as narrow 
as 10 F or as wide as 100 F and feature 
an electrically independent bimetal ele- 
ment. Thermostat rating depends upon 
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Tomorrows and tomorrows—five . . . 
ten... twenty years from now—are 
being shaped at Ford today. For the 
Ford Instrument Company continues 
to pioneer the future as it has for the 
past thirty-seven years. 


Recognized as a leader in the field 














If you are a qualified 
engineer—either experi- 
enced on automatic equip- 
ment design or a recent 
graduate—and are inter- 
ested in your Tomorrows, 
consider Ford today. 
Write for information. 
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PROBLEMS OF TOMORROW 
are our business today! 


of intricate computing devices and 
other nationally important automatic 
equipments, Ford has pioneered in 
the research, development, design 
and manufacture of mechanical, hy- 


draulic, electro-mechanical, and elec- 


tronic instruments and components 


FORD INSTRUMENT 
COMPANY 


DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Ave., Long Island City 1, N. Y. 





for specialized military and industrial 
applications. 

Today, Ford Instrument Company 
is devoting its design talents to solv- 
ing vital and highly classified prob- 
lems whose solution will help make 


better and safer tomorrows for all. 


seen 
See 




















stands up to 
rugged use 


The first line of defense in a 
motor is its commutator. Be- 
cause of this, quality cannot be 
stressed too greatly. Select com- 
mutators that assure trouble- 
free performance. 

Cuicaco CommutTatTor, INC. 
specializes in quality. 

Now in our 11th YEAR of 
uninterrupted expansion, our 
facilities have been developed 
to a point where your most ex- 
acting needs can be handled. 
Proper design and engineering, 
plus a rigid program of inspec- 
tion and testing, is our assur- 
ance to you that our products 
will meet with your most ex- 
acting requirements. 

Send us your prints for esti- 
mates, we welcome your in- 
quiries. 

Special sizes built to your 
ORDER. 

Write on your company let- 
terhead for our free catalog. 


CHICA GO 


COMMUTATOR 


INCORPORATED 


325 WEST OHIO STREET 
CHICAGO 10, ILLINOIS 
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the particular applications. In general, 
Types SA and SM are rated at 15 amp 
at 120-240 volts a-c and at 30 volts d-c. 
Higher ratings are possible on special 
order. A through-hole enables the 
thermostat to be mounted by means of 
a single screw or rivet; special mount- 


can also be furnished. The ad- 
justing stem is supplied in any required 
length with either a knurled or slotted 
head. Standard, elevated, or special 
terminals are available. Non-adjustable 
styles are preset at the factory and their 
adjusting screw sealed with Glyptal. 
Stevens Mfg. Co., Inc., 69 Walnut St., 
Mansfield, Ohio. 
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METALLIZED TEXTILES 


Electrically conductive textiles are now 
available in commercial quantities. In- 
cluded among the weaves are net, mar- 
quisette, rip stop, leno-weave, and twill. 
Weights vary from 0.2 oz per sq yd and 


up. Textiles are available in 36, 42, 48, 
52-in., and other standard widths, as 
well as in cords. Standard resistance of 


materials is 4 ohms per square, but other 
values are also possible. Textiles can be 
joined by the usual sewing techniques; 
electrical contact is continued from sec- 
tion to section by ordinary seam sewing. 
Materials have been used as r-f shielding 
and in other applications. Swift Indus- 
tries, Inc., 10 Love Lane, Hartford, 
Conn. 
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SUBMINIATURE CAPACITORS 


Type AQ subminiature paper capac- 
itors are designed for operation at tem- 
peratures ranging from —65 to 125 C 
without derating. They are available 
with continuous ratings up to 600 volts 
d-c. Capacitance vs temperature curve 






































TRY WELLS 





FOR ELECTRONIC COMPONENTS 


We offer immediate delivery from our vast 
stock of more than 25,000 items—all 
standard make, carefully inspected and 
fully guaranteed. Our prices are below 
market. 


Always Check Wells’ Stock First! 


Quotations and quantities available will 
be given immediately upon request. 


ADEL CLAMPS 
ANTENNAS 
Insulators, Mast Sections 
BINDING POSTS 
am \> “BLOWERS 
\o ©/ CABLE ASSEMBLIES 
CHOKES 
COILS 
CONDENSERS 
Oil Filled, Bathtub, Hearing Aid, Transmitting 
Micas, Silver Micas, Ceramic, Variable, Trimmer 
CRYSTALS 
DYNAMOTORS & BRUSHES 
FILTERS 
FUSES & MOUNTINGS 
GENERATORS 
GROUND RODS 
HEADSETS 
IF COILS 
JACKS 
JACK BOXES 
KEYS, Telegraph 
KNOBS 
LAMPS 
LORD MOUNTS 
LUGS 
MOTORS & BRUSHES 
PLUGS 
RECTIFIERS 








TUNING SHAFTS 
TRANSFORMERS—All Types 


Selenium, Copper Oxide, Meter, Diode 
VIBRATORS 
WALKIE TALKIES 


RESISTORS—All Types 
SELSYNS 
Available Now! 
A complete signal corps stock number 


SOCKETS 
listing of items in our stock. Write for list- 


SWITCHES 
Aircraft, Micro, Switchettes, Toggle 

ing No. SG-200. (For government agencies 

and contractors only.) 


TIMERS 
TUBING—Flexible 
Manufacturers and distributors—write for 
Radio-Electronics Catalog No. H 501. 


Write, Wire, Phone four Requirements 


all phones: SEeley 8-4143 





833 W. CHICAGO AVE., DEPT. M,CHICAGO 22, ILL. 
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Why BUY OPEN MoTORS 
WHEN BALDOR TOTALLY ENCLOSED 
MOTORS cost no more? 


Baldor STREAMCOOLED 
Motors are solidly enclosed .. . 
externally ventilated, fan-cooled, 

non-clogging...dust-proof, 
splash-proof, lint-proof. 


Corrosion-resistant and especially 
impregnated to resist moisture. 
Standard NEMA dimensions. 


ASK FOR FACTORY DATA on 
our complete line of electric 
motors, (1/20-20HP). 


LOUIS 












A 640-page.guide to relay selection and use 


Met “RELAY ENGINEERING”, the famous Struthers- 
Dunn handbook, help solve your problems of relay 
selection, application, circuitry and maintenancel 
Over 17,000 copies in use. Price $3.00. 


¥ 


Struthers-Dunn, Inc., 150 N. 13th St., Philadelphia 7, Pa. 


BALTIMORE © BOSTON @ BUFFALO @ CHARLOTTE © CHICAGO e CINCINNATI 
CLEVELAND @® DALLAS @ DETROIT @ KANSAS CITY @ LOS ANGELES 
MINNEAPOLIS @© MONTREAL © NEW ORLEANS e@ NEW YORK @ PITTSBURGH 
ST. LOUIS @ SAN FRANCISCO e SEATTLE e SYRACUSE #® TORONTO 
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is practically flat from 125 C to —40C, 
Hermetically sealed, Type AQ capacitors 
have high insulation resistance, low 
power factor and ability to withstand a 
test voltage of twice the rated value for 
2 min. Capacitors are available in ex. 
tended foil, non-inductive construction 
and in a variety of hermetically sealed 
tubular metal cases. Astron Corp., 255 
Grant Ave., East Newark, N. J. 
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FLANGE SLEEVE BEARING UNIT 


Self-aligning sleeve bearing unit is 
designed for light shaft duty. Textile 
machinery, air-moving equipment, pack- 
aging machinery, and conveyors are 
typical applications. Flange mounting is 
made of 16 gage steel which is press- 
shaped to conform with .the spherical 
shape of the ball assembly. Ball assem- 
bly is a machine cast-iron hollow ball in 
which an oil reservoir is formed when 
the bushing is pressed into place. Reser- 
voir is packed with SAE No. F-11 wool 
felt, which becomes saturated with oil as 
the reservoir is filled. Oil is fed to the 
bearing by the capillary action of the 





sintered or the graphited bushing, which- 
ever is required. Heat increases the 


capillary action, thus providing self- 
lubrication. Bearing-assembly dimen- 


sions are 3%-in. diamx1% in. It is 
available with sintered bushing for %-, 
5g-. 34-, 154¢-, and l-in. shaft sizes and in 
%, 5%-. and %4-in. sizes for graphited 
bushings. Randall Graphite Bearings, 
Inc., 1011 Greenlawn Ave., Lima, Ohio. 
Circle No. 18, Reader Inquiry Facility, page 205. 


RUBBER-BONDED-TO-METAL PARTS 


Facilities are available for fabricating 
parts consisting of molded rubber shapes 
bonded to ferrous or nonferrous metals 
or to various types of ceramics. A wide 
variety of sizes and shapes can be pro- 
duced from natural or reclaimed rubber 
stocks, as well as from Buna S, Buna N, 
neoprene, Butyl, Thiokol. Parts for 
electric control devices, controllers, 
switches, and other components can be 
supplied with the following character- 
istics: tensile strength, 500 to 3500 psi, 
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SWITCH GEAR - Phase borriers 
insulating flanges 


© 100% MORE TEMPERATURE RESISTANCE ee 
© 50 TIMES MORE TRACKING RESISTANCE 
© TWICE AS MUCH IMPACT RESISTANCE 
© FAR GREATER DIMENSIONAL STABILITY 

MOTORS - Coil washers 


AT LOWER COST 


* * * Slot wedges and liners 





Glastic sheet laminates give you all this— 
for less than conventional phenolic laminates. 


Besides, you have negligible water absorp- 
tion, easy machining and clear punching; 
full range of thickness from 1/32” to 1-1/4”. 
... Available also in molded form... . 
| Let the Glastic technical staff open the way 


to a new high in insulation assurance. 





®@ Write for samples and technical infor- 


mation on sheet or molded applications. SWITCHES - Contact plates 
Terminal supports 
Arc borriers 
* * * 


THE GLASTIC CORPORATION 
1823 East 40th Street ° Cleveland 3, Ohio 


GLASTIC Glass Reinforced Plastic 


ALKYD POLYESTER + | i 
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Potter & Brumfield’s 
LATCHING RELAY 





























SMALL, Small, light-weight LK measures 2156” long by 1'%6” 
COMPACT wide by 1%” high. Approximate weight 5 oz. Mounting 
SIZE is by two %” holes on 1%” centers. 
MEETS With 2 watts of coil power a minimum of 35 grams of 
10 G contact pressure is obtained which precludes contact 
SPECS bounce and latch action at 10 G. 
{ OPERATING Supplied in any contact combination up to 4 pole double 


VOLTAGE UP TO throw. Contacts are Ye” diameter fine silver, rated at 5 
230 V. AC OR amperes. Also available with 344” silver cadmium oxide, 
° rated at 10 amperes. Coils random wound on molded 

115 V. DC bakelite bobbins with breakdown of 500 V. RMS. 


AVAILABLE OPEN OR HERMETICALLY SEALED 


LK assembly can be hermetically sealed in deep 
drawn steel can and fitted with all glass solder term- 
inal header. Hermetically sealed version measures 
36” long by 15%” wide by 2%6” high. Mounting 
by 3 studs 8/32” by %” long. 


@ Potter & Brumfield offers a wide selection of 
standard and special relays for industrial and military 
applications—electronic, sensitive, power, minia- 
ture, telephone, shock proof, motor starting, etc. 
Samples, recommendations and quotations 
promptly forwarded on request. 


éBoumbield 
PRINCETON, INDIANA Export: 13 E. 40th St., N.Y. 


SALES OFFICES IN PRINCIPAL CITIES 





ELUM LIS LLL COLL AOI I I 


STANDARD. P&B RELAYS IN CANADA: 
AVAILABLE AT YOUR ELEC 2273 Danforth Avenue, Toronto 
TRONIC PARTS DISTRIBUTOR 132 Hastings Street, Vancouver 


durometer 
elongation, 50 to 900 per cent. Rubber- 
bonded-to-metal parts can be furnished 
which will remain stable under tempera- 
tures ranging from — 75 to 200 F. 


cial stocks which resist abrasion, expo- 
sure and various chemicals are available 
for the production of parts requiring 
these properties. Parts can be fabricated 
to meet the specifications of the SAE, 
ASTM or of the customer. The Andrews- 
Alderfer Co., Home Ave., Akron 10, 
Ohio. 


hardness, 30 to 100, and 


Spe- 
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RUGGEDIZED METERS 


Two new models, R-210 (2%-in. size), 
have been added to a line of industrial 
meters. Hermetically sealed, meters 
meet requirements of MIL-M-10304-SC. 
Features include suspension of mechan- 
ism by internal live rubber ring mounts. 
Also, use of external live rubber grom- 
met for shock-mounting with _ inter- 
locking part of front bezel prevents glass 
breakage and bezel distortion. Drawn 
steel case with heavy cadmium plate 
provides magnetic shielding. Glass-to- 
metal-sealed terminals can withstand a 
3000-volt breakdown test under extreme 





humidity conditions. Meters in 2%-in. 


size are now available with ranges from 
250 microamp to 8 ma. Other ranges 
in 2%- and 3%%-in. sizes are now being 
submitted for government approval. 
DeJur Amsco Corp., 45-01 Northern 
Blvd., Long Island City, N. Y. 

Circle No. 20, Reader Inquiry Facility, page 205 


HIGH-TEMPERATURE TUBING 

Rextrude 105 electrical tubing is a 
polyvinyl plastic tubing that meets UL 
specifications for 105 C rated thermo- 
plastic tubing. Possessing a minimum 
tensile strength of 2000 psi, tubing will 
not split, tear or break. It will not sup- 
port combustion and is unaffected by 
acids, grease, or sunlight. Tubing can 
be stretched or flexed, but always returns 
to its original shape. At room tempera- 
ture, tubing has a dielectric strength 
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iNOW A CABLE SUPPORT 
mace oF NYLON! 


NyLoc 


| | CABLE CLIP 


@ STRONG - TOUGH 
@ LIGHT 
*TRADE MARK 
e @ NON-CORROSIVE 
| | Complete range of sizes to hold @ OIL RESISTANT 
cables '” to 1'%” in diameter @ HEAT RESISTANT 
For samples and details, write direct to manufacturer: 


WECKESSER CO., 5261 N. Avondale Ave., Chicago 30, Ill, Dept. M 








custom drawn 
custom insulated 
custom spooled For the past fifty years (1901-1951) we 


. have specialized in “Fine Wire Made 
to your most exacting Finer.” That is why Hudson-Winsted fine wires 
requirements are the first choice of electrical, radio, television 

and electronic manufacturers whose products are 

noted for performance, reliability and long life. 


Tell us your wire problems So just specify the electrical properties, flexi- 

and requirements. bility, tensile strength, laying speed, uniformity 

Onur research, engineering and and other characteristics you must have. Our 

production facilities are at Hudson and Winsted Divisions will meet and 
your disposal. Let us quote! maintain your specifications. 


HUDSON WIRE COMPANY 


GENERAL OFFICES: OSSINING, N. Y. * WINSTED DIVISION: WINSTED, CONN. 
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(instantaneous breakdown) of not less 
than 1000 volts per mil. Rextrude can 
be furnished in black, white, clear, 
green, yellow, red and blue. It is avail- 
able in all standard sizes from No. 24 
to 1% in. The Rex Corp., 51 Lans- 
downe St., Cambridge 41, Mass. 

Circle No. 21, Reader Inquiry Facility, page 205, 


DEPOSITED CARBON RESISTORS 


Dalohm deposited-carbon resistors are 
available in three resistance ranges: 50 
ohms to 5 megohms, 50 ohms to 10 
megohms and 100 ohms to 50 megohms, 
Temperature coefficients vary only 
slightly—140 to 500 parts per million 
per degree C, depending upon the value 


of resistance. Voltage coefficient is less 
than 0.002 per cent per volt, with the 
average coefficient being about 0.0012 
per cent. Standard resistors are supplied 
with 1 per cent tolerance and are cali- 
brated at 25 C. If such precision is not 
required, resistors can be supplied with 
tolerances of 2 or 5 per cent. Effect of 
humidity is negligible. Special coatings 
can be supplied that reduce changes due 


to extremely humid conditions. Dale 
Products, Inc., Columbus, Neb. 
Circle No. 22, Reader Inquiry Facility, page 205. 


PUSHBUTTON MOUNTING CLIP 


Easily installed with the fingers, push- 
button mounting clip is used to attach 
plastics pushbuttons to switch arms. 
Clip is a small stamping %% in. long and 
% in. wide. It has a down-turned section 
that overlaps the end of the switch arm; 
a bent tab slips into a prepared hole at 
a fixed distance from the switch arm and 





two prongs project upward to bite into 
the plastic pushbutton. As the push- 
button is slipped over the switch arm 
with the mounting clip in place, the 
projecting prongs are compressed. Once 
the button is installed, the spring action 
of the prongs causes them to engage the 
inner surface of the button, locking it 
securely in place. Advantages include 
resistance to the loosening effect of 
vibration and adaptability to various 
sizes of pushbuttons and switch arms. 
Clip will fit switch arms of any size 
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Be Critical On Your Fine-Pitch Gegr Requirements 


~ 
a 


re 
50 
0 
Ss. 
ly 


' Dependable Accuracy and 


Performance In All Fine-Pitch 
Applications, 12 to 200 D. P. 
for: 

INSTRUMENTS 
ACTUATORS 
CONTROLS 

RADAR 
TRANSMITTERS 


RANGE FINDERS 
BUSINESS MACHINES 


APPLIANCES 
PORTABLE POWER TOOLS 


oa 
- Chas, eS CP — 
_ Gy GU 


THIS NEW RYNEL SERVICE 
WILL HELP YOU! 


A Rynel Engineer will be in your plant the 


same day you call. This service is offered to 


help you speed-up scheduling, and to assist We are daily processing full-run gear schedules for all types of 
you on specifying your contract requirements. defense and civilian fine-pitch mechanical and electrical appli- 
Telephone: STerling 4440 cations. Send us your requirements, with blueprints, samples or 


specifications. RYNEL Engineers will promptly quote and advise 


you of your schedule opportunities. 


401 MILLER STREETe STERLING, ILLINOIS 


/ i 
CORPORATION SPUR e HELICAL e WORM e WORM GEAR e INTERNAL 


SEGMENT e SPROCKET e RATCHET @ STRAIGHT BEVEL GEARS 
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> EAD ENGINEERING 


oT NA Lele 


MODEL J31E-23 


0000;0000 


AS SHOWN ON 1.500 DIA. 


Here, designed into one small frame, is a variable frequency 
capacitor motor capable of operating at dual frequency ranges 
of 50/60 cycles or 360/1600 cycles. Another oustanding EAD 
engineering achievement . . . one motor that does the work of two! 


SPECIFICATIONS 


Continuous duty ¢ single phase * 115 volts AC * Ambient 
temperatures: —55°C to +85°C © Weight: 1 lb., 1 oz. © Meets 
military specifications for humidity, salt, shock, vibration and 
tropicalization. 

Applications: Airborne equipment (fans, blowers, pumps and 
other suitable uses.) 


VARIABLE FREQUENCY 


5360/1600 ~ CURVES FOR 34" Dia 
FAN 4 BLADES 
JME-23 MOTOR HSV. 


Cfil- NEMA 


Solving special problems is routine at EAD 


If your problem involves rotating electrical equipment, 
bring it to EAD. Our completely staffed organization will 
modify one of our standard units or designs and produce 
a special unit to meet your most exacting requirements. 


EASTERN AIR DEVICES, INC. 


585 DEAN STREET, BROOKLYN 17, NEW YORK 





or thickness providing the prepared hole 
in the arm is correctly placed with re. 
spect to the end of the arm. Shakeproof 
Inc., St. Charles Rd., Elgin, Ill. 

No. 23, Reader Inquiry Facility, page 205 


MINIATURE RELAY 
Miniature hermetically sealed relay 
operates on 75 milliwatts or less. Con- 
tacts of the SPDT relay are made of 
coined silver. Known as Series 6000, 
relay has a standard 7-pin miniature 





base. Ratings are 1 amp at 24 volts, 
non-inductive load for 100,000 opera- 
tions, with a proportionately greater 
load capacity for fewer operations. Coil 
resistance is 10,000 ohms max. Insula- 
tion can withstand 500 volts between any 
terminal and ground. Dimensions are: 
diameter, 0.750 in.; length, exclusive of 
pins, approximately 1°%3. in. Terado 
Co., 1068 Raymond Ave., Saint Paul 8, 
Minn. 

> No. 24, R er Inquiry f t ye 205 


DOUBLE RHEOSTATS 


Double rheostat-potentiometers, Types 
AA and BB, consist of two 2%-in. por- 
celain tubes in either 12-, 16-, or 20-in. 
lengths, mounted between two double- 
mounting steel brackets. Operated by 
one common slider, rheostats are avail- 
able with ratings of 1120, 1560, and 
2000 watts. Feature of both types is 
that they have two resistance and current 
ranges, depending upon whether they are 
connected in series or in parallel. Double 
rheostats are available with and _ with- 
out a protective housing and can_ be 
supplied with various special features, 
such as three windings for three-phase 
control, an “off” position, adjustable 
stops, calibrated scale, and an attached 
voltmeter or ammeter. They can also 
be supplied with non-inductive wind- 
ings and with gradual and graded taper 
windings. Rex Rheostat Co., 3 Foxhunt 
Rd., P.O. Box 232, Baldwin, L. L. 
N.Y. 
ircle No. 25, Reader Inquiry Facility, page 2C 


LOW-PRESSURE VALVE 


Diaphragm-operated, spring-return, 
single plunger valve is designed for use 
when only low-pressure air is available 
for pilot control. Valves can be oper- 
ated with air pressures between 12 and 
35 psi. Features include an aluminum 


ELECTRICAL MANUFACTURING 
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VARTEX 


ie TL Nate a 


electrical properties on a. 

and in motor slots operating a TL 
temperature. Vartex insulation De 
dielectric strength, is not affected Derr 
oils or moisture. It is used PTT a 
Port st -SMt chill Melee ee 


coils and generators. 


® Complete test data available on request 


© Agent in all principle cities 
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NEW JERSEY WOOD FINISHING COMPANY 


ELECTRICAL INSULATION DEPARTMENT © WOODBRIDGE, N. J. 


Varnished Cambric Cloth ° Silicone Varnished Fiberglas 
Varnished Cambric Tapes Silicone Rubber Fiberglas 

Varnished Duck Silicone Varnish & Rubber Asbestos 
Varnished Fiberglas Synthetic Resin Extruded Tubing 
Varnished Silk Makers of Synthetic Resinous Tapes 

Varnished Silk Substitute these other Polyethylene, Sheets & Tapes 

Cable Wrapping Tapes quality products “Varslot’” Combination Slot Insulation 


- 














valve housing and a hollow stainless steel] 
plunger with precision placed radial 
ports. The spring-return is placed under 
the diaphragm push plate, permitting 
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nN x 
5 % $ 























open-end exhaust, if desired. Valve can 
be furnished tapped for either ¥%- or %4- 
in. pipe connection. Valves are available 
in 2-, 3-, 4-, 5- and double-2-way designs 
for use with air, oil or water at line 
pressures up to 125 psi at temperatures 
not exceeding 150 F. C. B. Hunt & 
Son, Inc., Salem, Ohio. 

No. 26, Reader Inquiry Facility, page 205. 


HEAT-RESISTANT INSULATION 


Known as BH 1151, new class H insu- 
lation consists of braided  Fiberglas 
treated to retard fraying and coated with 
silicone rubber fused to the braid. Being 
completely organic, insulation is fungi- 
proof. It maintains its flexibility and 


Fiberglas broid 





























CABLE KING HOISTS 


— with Star-Kimble motors on hoist and trolley 


USIASTIC users of Yale Cable King Hoists report that fast, 
curate, reliable handling of heavy loads result in substantial 






savings in time and costs. 
Built for continuous service around the clock, and designed for rated dielectric strength through a tem- 
operation outdoors as well as in, these hoists call for rugged com- pesstene cange from -—S0 F to peg 
| ponents. Hence Yale & Towne turned to Star-Kimble for the hoist 2 ee ee 
a i eee Sere nin ne Cngineets come wp with spo- sizes in NEMA grades H-A-l, H-B-l 
cia 1 n ‘ . re . . 2 4 asVil Bic 45 4 5 > 
wo that meet every Cable King requirement. H-C-1 and H-C-2 with average rated 


dielectric strengths of 1500 to 7000 volts. 
BH 1151 is made in natural (off-white) 
and colors, to aid in circuit tracing and 


The 3-phase squirrel-cage hoist motor operates under severe hoisting 
conditions without overheating — provides plenty of reserve capac- 


ity for short-time overloads. Dust-tight, weatherproof construction coding. Insulation is available in 36-in. 
permits outdoor operation. lengths, coils or short pieces cut to indi- 
Trolley motor is a Star-Kimble Brakemotor that spots the load accu- =. ge cual a a 
rately — no need for time-consuming inching. Adjustable braking oe ee vik ks ca 205 
torque brings the load to quick, smooth stops. renee: mare ere rae 
} 
This is typical of the many ways in which Star-Kimble engineering MERCURY SWITCH | 
skill has benefited the designers and users of all sorts of motor- Newly designed mercury switches are 
driven equipment. embedded in a plastics compound for 
added protection. Dimensions of the 
For information on design and service features of Star-Kimble Squirrel- first of these switch assemblies, Model 


Cage Motors, write for Bulletin B-201; for Brakemotors, Bulletin B-501-A, 


TAR-KIMBLE 


MOTOR DIVISION 
MIEHLE PRINTING PRESS AND MFG. CO. 


206 Bloomfield Avenue Bloomfield, New Jersey 
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Aurea BRINGS SUBSTANTIAL SAVINGS 
to Class B and Class H transformer makers... 






FROM THIS 
renee 
TO THIS 


Class “’B’”’ 


transformer maker 
Pe) Bly 
TAT ima ti) 
Quinterra Type 6 





FROM THIS 


TO THIS 
4, 2 





Class ““H”’ 


transformer maker 


Pe te) LA) 
in weight with 
Quinterra Type 3 


i 


Above photograph courtesy 
Chicago Transformer Divi- 
sion, Essex Wire Corp. 





. «each using a different type Quinterra to meet his needs 


Tue two “before and after” photographs above do 
more than show what manufacturers can do when 
they employ Quinterra as layer insulation. They also 
demonstrate that the manufacturer is not limited to 
one type of this thin, flexible, purified asbestos 
insulation. Any one of several types will help him 
conserve materials, gain greater safety, raise over- 
load limits, decrease rejects, lessen production costs, 
and lengthen service life. 


For Class “B” operations, he can choose Type 6 
... the twin-ply Quinterra treated with polyvinyl 
acetate. It retains its dielectric strength of about 
300 VPM at temperatures above the Class ‘“B” 
maximum of 130 C. Strongest of the Quinterras, it 
is made by combining and calendering two layers 
together into a dense, smooth-surfaced sheet. Its 
excellent tensile and bursting strengths enable 
assemblers to reach favorable production rates. 


*Also true of its companion product, Quinterra Type 5, 


And it also provides a large square foot per dollar 
coverage*. 


For Class “H” operations or for high processing 
and ambient temperatures, the manufacturer can 
choose single-ply silicone-treated Quinterra Type 3. 
Its dielectric strength of about 300 VPM is retained 
under continuous exposure to temperatures higher 
than 180 C, the Class ‘““‘H” maximum. It also has 
good moisture-resistance, flexibility, and adequate 
physical strength for many applications. 


Each of these Quinterras is made of the same 
highly purified asbestos base sheet that has the 
inherent dielectric . . . and has a hole-free, closed 
structure. They differ only in the saturant used and 
in the number of plies. For further information and 
samples of Quinterra, write to Johns-Manville, Box 
60, New York 16, N. Y. No cost or obligation. 


which is preferable 


for applications where maximum mechanical strength is not required. 


JOHNS -MANVILLE 


Johns-Manville ELECTRICAL INSULATIONS 
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go DEMONSTRATE 
AND TEST 
D.C. APPARATUS 


“A” BATTERY] 
ELIMINATORS 


For DEMONSTRATING AND TESTING 
AUTO RADIOS 
New Models ... Designed for testing D.C. 
Electrical Apparatus on Regular A.C. Lines. 
Equipped with Full-Wave Dry Disc Type 
Rectifier, Assuring Noise-less, Interfer- 


WA det) 
(’ NEW DESIGNS 
V NEW LITERATURE 


—_ ee Eliminators, DC-AC Invert 
uto Radio Vibrators -~ 


Ae eee eee 


American Tevevision « Ravio Co. 
Quality Products Since 1951 


SAINT PAUL 1, MINNESOTA-U.S.A 


IMPI, are: overall length, 2% in.; width, 
34 in.; height, 1% in. It will operate with | 
a differential angle of less than 1 deg. 
Switches are rated 2 amp at 115 volts a-c | 
or 1 amp at 115 volts Contact | 
arrangement is normally | 
open. Mounting holes are provided to | 

| 


d-c. 


single pole, 


accommodate ¥-in. mounting screws and 


pins. Micro Switch Div., Minneapolis- 
Honeywell Regulator Co., Freeport, Ill. 
No. 28, t é 


ELECTRONIC TIMER 


Promatic timer is capable | 
of controlling timed operations between 
60 millisec and 60 sec. 
RC network 


electronic 


Discharge of an 


through a_ sensitive gas 





tetrode relay tube provides the basis for 
each timing period, the duration of which 


is controlled by a potentiometer. Steps 
within the overall timing range are 
covered by plug-in capacitors. Time 


period is manually set by means of the 
indicator and dial. Timing starts upon 
closure of any external switch; control 
contacts either open or close at end of 
timing, depending upon circuit require- 
ments. 


125 volts a-c, non-inductive. Timer re- 


quires 115-volt or 220-volt 60 cycle 
input: General Control Co., 1200 
Soldiers Field Rd., Boston 34. 

ircle No. 29, Reader Inquiry Facility, page 205 


WATERPROOF TAPE 


Latest addition to a line of pressure- | 


sensitive tapes is No. 329. Meeting 
JAN-P-127 specifications for Type 1 
Grade A tape, No. 329 is practically 


100 per cent waterproof. New tape has 
excellent tack, adhesion, tensile strength, 
and is available in olive drab, black, 
red, and other specified colors. Polyken 
Industrial Tape, Dept. of Bauer & 
Black, 222 W. Adams St., Chicago 6. 
Circle No. 30, Reader Inquiry 


Facility, page 205 


INDUSTRIAL THYRATRON 


Designed for motor speed control, 
welding control, and regulated rectifier 
applications, new high-current thyratron 
is known as NL-760. Tube is gas- and 
mercury-filled for quick-starting and 


Contacts are rated at 10 amp, | 












































































... OF prevent single-phasing 


This tiny, low cost Heinemann 
Silic-O-Netic Relay puts over- 
load protection right into your 
circuits ...or it can prevent 
single- phasing on three-phase 
motor applications. 


TIME DELAY to allow for 
starting in-rush or temporary 
overloads is provided by a 
hydraulic-magnetic principle 
...and the complete time 

element is hermetically 

sealed, forever free of dirt 

and atmospheric conditions. 
Delay characteristics are 
inversely proportional to 
overload. They are unaf- 
fected by ambient temper- 

ature...and available 
with curves to suit your 
requirements. 


Send for informative 
Bulletin 5001A. 








ELECTRIC COMPANY 


99 Plum Street, Trenton 2, N. J.. 
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The direct-process prints and 
blueprints received from ven- 
dors are reproduced on Auto- 
positive Paper when extra copies 
are needed for the drafting room 
or shop. Deletions and additions 
can be made readily on Auto- 
positive intermediates ... saving 
drafting time. 





Drawing Reproduction 


Revolutionized 
with Kodagraph Autopositive Paper 


Here are some of the ways Sikorsky Aircraft, Div. of United 
Aircraft Corp., is using this photographic intermediate material. 


There are no limitations now on the types of drawings, 
prints, or documents which can be reproduced in Sikorsky 
Aircraft’s direct-process machine. 


Translucent or opaque—it doesn’t matter; even “two-sided” 
originals can be reproduced on Kodagraph Autopositive Paper. 


And each print is a sparkling intermediate—dense photo- ss 

graphic black lines on durable, evenly translucent white paper How positive photographic intermediates are pro- 

—ready to produce as many direct-process prints as are needed. duced. Kodagraph Autopositive Paper is exposed in 
; Sikorsky’s direct-process machine . . . processed in 


standard photographic solutions. No negative step... 
no darkroom handling —a revolutionary, economical 
operation that speeds print service to all departments! 


Six copies are needed of 
each oscillograph record 
obtained while flight-test- 
ing Sikorsky helicopters. 
Autopositive intermediates 
—which hold the faintest 
line—are made... and used 





to produce direct-process 





prints which are sharp and 


Engineering department reports, charts, letters—documents of 
every type—are reproduced on Autopositive Paper so that the re- 


legible in every detail. 


quired number of direct-process prints can be made. A local blue- 





printer handles the “overflow” demand for Autopositive copies. 
Learn how Kodagraph Autopositive Paper is simplifying routines in thou- 
Pp I , 
sands of concerns. Write today for a free copy of “New Short Cuts and Sav- 


ings” for interesting facts about companies you know . . . and a revolutionary 










new product you should know. 
eee MAIL COUPON FOR FREE BOOKLET —-—— 


EASTMAN KODAK COMPANY 
Industrial Photographic Division, Rochester 4, N. Y. 


| Kodagraph 
utopositive 


Gentlemen: Please send me a free copy of your new illustrated 
booklet, “New Short Cuts and Savings.” 










a 
a lost Company 
“‘THE BIG NEW PLUS’’ Street 
in engineering drawing 
CE 


reproduction 
TRADE-MARK 
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CANNON 
PLUGS 


tiny but rugged 


















need of the Electronics Industry for a sturdy, 

versatile and extremely compact connector 
. i. for use on miniaturized equipment of all 
kinds. These may be mounted as (1) rack 

and panel (2) box (3) wall, or (4) cord con- 

nectors. Junction shells with integral clamps 

protect the terminal ends of the connector 

when used as cord or wall mounted units, 

Contacts are of the quality you expect to 

find in any Cannon Plug. Machined from 

copper base alloy, gold plated, they accom. 

modate #20 or #22 AWG stranded wire. Rated 
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Harbor. 


CANNON :: 
ELECTRIC :": 


- 


Series D Cannon Plugs satisfy a long felt” capacity 5 amps. High dielectric insulators. 


Minimum flashover, 1000 volts rms.{he pro- 


tective steel shells provide an integral mount- 


Shells gives positive polarization with friction 


type engagement. 





sw Cannon DA Plug and receptacle 
with junction shells. 





5 

es 

jae 

fee 70 

se RADIO 
COMPONENT 

J OR 
INSTRUMENT 


The %-scole drawing above shows 
the new DA with 15 #22 contacts 
and junction shell compared with 
AN plug and receptacle having 14 
#16 contacts and cable clamp. Sav- 
ing of space outside the supporting 
unit is 1%". The saving inside is 


5/32”. Aside view of the DA would 
make the comparison even more 
CANNON startling. 
at zar tis 
For further information and per- 
formance data request BulletinD-1. 








1915. Factories in Los Angeles, Toronto, New Haven, 


Representatives Address 


G-118, P.O. 


in principal cities. 


to Cannon Electric Company, Dept. 


Lincoln Heights Station, Los Angeles 31, California. 


ing flange. The ‘“‘keystone’ shape of the 


constancy of characteristics within wide 
temperature limits. Ratings are: maxi- 
mum output, 6.4 amp d-c; maximum 
instantaneous output, 77 amp; filament 
voltage, 2.5 volts; filament current, 21 
amp; and peak inverse voltage, 1250 
volts. National Electronics, Inc., Geneva, 
Til. 

No. 31, Reader |r ry F ty, [ 205. 


FLOATING ANCHOR NUTS 


Narrow-envelope, two-lug floating an- 
chor nuts can replace AN366F-AN362F 
fixed anchor nuts and meet applicable re- 
specification 


quirements on 


AN-N-10. 





Since these cadmium-plated, carbon-steel 
nuts float 140 in. in all directions, it is 
unnecessary to locate the nut accurately 
over the bolt hole. Available in 54g¢-in. 
and %-in. sizes. Nutt-Shel Co., 811 Air 
Way, Glendale 1, Calif. 

Circle No. 32, Reader | ry Facility, page 205. 


TEFLON STOCK 


Stock is now available in the following 
sizes and forms: shaved tape from 0.002 
to 0.060 in. thick; molded sheets from 
Ye to 2 in. thick; and molded round 
tubing with dimensions ranging from 
1% in. OD x % in. ID to 20-in. ODx 
18%4 in. ID. Additional shapes can be 
supplied with the following diameters: 
beading, 4%4 in. to 4.4 mm; extruded rod, 
346 to 1% in.; and molded rod, 1% to 6 
in. Other sizes may also be provided. 


Ethylene Chemical Corp., 245 Broad 
St., Summit, N. J. 
Circle No. 33, Reader Inquiry °F ty, page 205. 


TIME DELAY SWITCH 


Designed to make possible accurate 
time control of cylinder-powered machine 
movements, time delay switch is pro- 


ELECTRICAL MANUFACTURING 
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JEDISON selects 
|NICHROME V WIRE | 


for new, high-accuracy, long life MINIATURE RELAYS 


Edison’s new space-saving miniature thermal time- 
delay relays, scarcely larger than a door key, are built 
to handle big jobs—accurately and dependably, day 
in and day out. 


They offer the simplest, most trouble-free, and least 
expensive way of introducing delay periods into electric 
circuits. Thus they are ideal for control functions 
relating to cathode protection, motor starting, ‘“‘hold- 
overs,” overload protection, automatic cycling, and 
numerous applications where magnetic relays have 
hitherto been used. 


Since accuracy of operation depends, essentially, 
upon the consistent performance of the extremely 
small heater, wire of this winding must be exceptionally 
stable—be capable of retaining its physical and electrical 
characteristics indefinitely. 


Nichrome V alloy, unique product of Driver-Harris, 
fulfills these all-important conditions. With a tem- 
perature co-efficient of resistance that remains con- 
stant between 20°C. and 500°C.—a considerably wider 
temperature range than actually here involved 
Nichrome V assures uniform, precision performance. And 
being highly resistant to heat and corrosion, it 
assures outstanding stability for a lifetime. 


This particular application serves to emphasize other 
desirable properties which make Nichrome V wire ex- 
tremely suitable for heating, or resistance units required 
to occupy very limited space. For example: Only a 
few milliamperes of current are utilized by the Edison 
miniature thermal relay. The heater winding must, 
therefore, have high resistance in order to produce 
sufficient heat to deflect the bi-metal contact strip. 
The electrical resistivity of Nichrome V (650 ohms/cmf) 
permits a short length of one-mil-diameter wire to be 
used, thus saving space; and the high tensile strength of 





*T.M. Reg. U.S. Pat. Off. 


Nichrome V heater element 





Mew Edison Time-Delay Relay — Model 207 
Standard Voltages 115—27.5—6.32 Hermetically 
sealed. Vibration and shock proof. Ambient 
compensated -60°C. to +85°C. Wide range of 
delay periods available. 


Nichrome V (200,000 p.s.i. at 20°C.) eliminates breakage 
in winding operation. 


For products whose successful operation depends 
upon application of stable electrical alloys, highly 
resistant to heat and corrosion, you'll find Nichrome 
and Nichrome V offer plus values that are unequalled. 
At the present time, these alloys are on allocation; 
but if you will let us have your specifications, we shall 
be glad to make recommendations and serve you to the 
best of our ability. 


i e 
Wichrome is manufactured only by 


Driver-Harris Company 
HARRISON, 


BRANCHES: Chicago, 


NEW JERSEY 


Detroit, Cleveland, Los Angeles, San Francisco 


Sold in Canada by The B. GREENING WIRE COMPANY, LTD., Hamilton, Ontario, Canada 


MAKERS OF THE MOST COMPLETE LINE OF ELECTRIC HEATING, RESISTANCE, AND ELECTRONIC ALLOYS IN THE WORLD 
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7 | vided with a wide variety of thrust link 
00 S OF mac ner ages for either right or left downthrust, 
& upthrust or horizontal-thrust actuation, 
It provides controlled time dwell at pos. 
‘O if, tive stops on either end of the cylindgp 
| } {” 
: 


movement. Switches can be furnished tg 

dwell in any 20-to-1 ratio from a mini. 

mum of % sec to a maximum of 60 seg, 

Changing of the liquid viscosity in the 
@ It’s faster and more convenient to use 
U.S. Steel Supply’s “‘one call’’ service 
when you want tools and machinery for 

| your plant maintenance or production 
















Beading Machines 
Benders, Bar and Angle 
Brakes, Hand or Power 
“C"’ Clamps 
Crimpers 
Drill, Portable Electric 
Elbow Machines 
Expanded Metal 
Flanging Machines 

Galv-Weld 

Grinders, Portable Electric 
Grinding Wheels 
Hoists, Hand or Electric 

Lock Forming Machines 

Marking Crayons 
Notchers 

Punches, Hand or Power 

Punch Presses 

Rolls, Slip, Hand or Power 

Saws, Metal Cutting 
Shears, All Types 

Welding Electrodes 
Welding Machines 

















dashpot provides variation in the dwel 
needs. We have available a wide variety 
of top-quality equipment that will meet 
your most exacting requirements. One 
call to your nearest U.S. Steel 
Supply office will bring quick de- 
livery of most items in our diversi- 
| fied stock. One call gets them all! 





























WRITE FOR FREE BOOK! You'll find 
plenty of helpful information in Your 
Complete Guide to Metal Working 
Machinery and Industrial Tools. 
















ratios. Time-delay adjustments are made 
by turning the knurled adjusting screw on 
the switch housing. Switch is also avail- 
able in explosion-proof and vapor-sealed 
types. Pneu Trol Devices, Inc., 1436 
N. Keating Ave., Chicago 18. 

» No. 34, Ri ry Facilit 








ARC-WELDED DIAPHRAGMS 


Facilities are now available for making 
arc-welded diaphragms of extremely thin 
stainless steel, Ni-Span C, and _phos- 
phorous bronze. Diaphragms can_ be 
made with thicknesses ranging from 































0.0015 to 0.005 in. Applications include 
use in pressure transducers and pressure 
re " elements. The Bristol Co., 153 Bristol 


“i : 
ARTE Rd., Waterbury 20, Conn. 
_ Circle No. 35, Reader Inquiry Facility, page 
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ANGLE SHEAR 


NOTCHER AND BENDER WELDING MACHINES FUNCTION POTENTIOMETERS 


Miniature potentiometers for com- 
puting applications are available in single 
units or ganged assemblies. Series N 
potentiometers cover linear functions 
and those nonlinear functions which can 
be fitted by tapping and shunting tech- 
niques. Series C potentiometers contain 
a cam-corrector which makes possible 
accurate fitting of an additional class of 


LOCK FORMING MACHINE HAND BENDERS HAND PUNCHES 


UNITED STATES STEEL SUPPLY DIVISION 


UNITED STATES STEEL COMPANY 

HEADQUARTERS: 208 So. LA SALLE ST., CHICAGO 4, ILL. ° WAREHOUSES COAST-TO-COAST 

BALTIMORE - BOSTON - CHICAGO - CLEVELAND - LOS ANGELES - MILWAUKEE - MOLINE, ILL. - NEWARK 

PITTSBURGH - PORTLAND, ORE. - ST. LOUIS - TWIN CITY (ST. PAUL) - SAN FRANCISCO - SEATTLE 
Sales Offices: INDIANAPOLIS + KANSAS CITY, MO. - PHILADELPHIA » PHOENIX 

ROCKFORD, ILL. - SALT LAKE CITY - SOUTH BEND - TOLEDO - TULSA - YOUNGSTOWN 


wom iT eéD STAYS TT a ae eS 
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Horizontal C face mounting, 
frame with feet. As used on any 
close-coupled drive. 


ELLIOTT Crocker-Wheeler 
ype D flange mounting for ver- 


PROTECTED TYPE FORM BA MOTORS tical drive. Also available for 


horizontal application. Ideal for 
@ In addition to standard horizontal mounting, you can get this pump drives. 


motor with Type C face mounting, horizontal or vertical. You can 
also get it in Type D flange mounting, horizontal or vertical, with 
or without feet. 
The standard enclosure is open dripproof, with all openings 
below the centerline. Also available in splashproof enclosure, as 
illustrated below. 
The basic motor has all the Crocker-Wheeler sturdiness of 
double-row-width bearings, prelubricated and sealed; Vinylastic- 
insulated coils, Alucast rotors and similar refinements. In NEMA 
frames 203 to 505 inclusive, and in ratings above. Write for the The splash-proof enclosure 
Form BA Bulletin. affords full protection against 


splashing liquids. 
ELLIOTT Company 


For | tors: RIDGWAY DIV., RIDGWAY, PA. 
CROCKER-WHEELER DIVISION or large motors 


Plants at: JEANNETTE, PA. © RIDGWAY, PA. 
AMPERE, N. J. AMPERE,N. J.¢ SPRINGFIELD, O. se NEWARK,N. J. 
DISTRICT OFFICES IN PRINCIPAL CITIES 


ELLIOTT APPROVED SERVICE SHOPS COVER THE CCUNTRY 


ia 
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FOR PRECISION GLASS PARTS 
a 


Flat, Bent, or Convex Shapes of heat-treated or tempered 
glass are our specialty. All parts are manufactured from flat 
glass—to your specification. 


Whether you have a problem involving glass parts for a 
commercial product or one based on rigid military specifica- 
tion, we are qualified to help you. 


Heat-treated, tempered or hardened glass parts for: 


Clock & Timer Crystals 
Oven Doors 

Radar Equipment 
Aircraft Accessories 
Photographic Equipment 


Light Lenses 

Dials & Name Plates 
Television Equipment 
Instruments 

Medical Equipment 


Special Shapes for Instruments, Gauges, Household 
and Industrial Appliances; also Ceramic Printed Dials and Name Plates 

























14" 
| Panel INSTRUMENTS 


Precision built DeJUR 112” instruments 
for applications where space must be 
conserved. DeJUR rugged construction. 
Both models in all ranges and sensitivi- 
ties. External shunts and multipliers 
available for various ranges. Complete 


magnetic shielding and methods of 
lighting scales. Built to Government 
Specifications. 

et ACTUAL 






SIZE 
Z Aluminum Case 
‘| One Hole Ring 
Mounting 
DeJUR 
MODEL 
112 


Also available « 2/2” ¢ 312” ¢ 4” panel meters 
in all standard ranges. MIL-M-6A and A. S. A. 
REQUEST CATALOG M-1 


<5 oll AMSCO CORPORATION 


45-01 


© CAMERAS @ PROI*CCTORS A 
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plague SOULEVARD, 1. 1. C. 1, N. Y. 


C PRECISION EQUIPMENT FOR OVER A QUARTER OF A ENTURY 


ENLARGERS © EXPOSURE METERS e 


more difficult functions. Both types may 
be ganged separately or in combina. 
tions. Dimensions for each stacked seo. 
tion are: for Series N, diameter 2t), 
in. and height 0.328 in.; for Series ¢ 
diameter 2%, in. and height 0.562 jp, 
Accuracy for linear functions is +Q] 
per cent; for nonlinear, + 0.25 per cent 
Closer tolerances can also be provided, 
Avion Instrument Corp., 299 State High. 
way No. 17, Paramus, N. J. 


rcle No. 36, Reader Inquiry Facility, page 20§ 


PHASE SEQUENCE RELAY 


Relay provides protection for all types 
of polyphase rotating machinery which 
might either function improperly or be 
damaged by the application of reverse 





phase sequence, extremely low voltage, 
or single-phase voltage. Relay will 
operate on either 2- or 3-phase a-c and 


can be supplied for all standard voltages 
and frequencies. Power consumption is 
5 watts per phase. The Shepard Ele- 
vator Co., 5000 Brotherton Rd., Cincin- 
nati 9, Ohio. 
Circle No. 37, 
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REFRIGERATION SOCKET 


Refrigeration socket, known as Twist- 
Lok, is made of molded rubber. It is 
so designed that it can be inserted into a 
special die-cut hole in the liner from 
either the front or back, depending on 
the assembly method. A quarter-turn 
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SPRAGUE CATALOG 11 
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SPRAGUE ELECTRIC COMPANY > Oak Adams, Massachusetts 









This complete guide to Sprague dry electrolytic capacitors designed to 

meet military requirements will gladly be sent to electronic engineers and 

purchasing agents on letterhead request. Sprague’s new Catalog 11 is 
printed in large, clear type to facilitate ready reference to its 24 pages of 
military capacitor information. Write for your copy today to the Appli- | 
cation Engineering Dept., Sprague Electric Company, 307 Marshall Street, 
North Adams, Massachusetts. | 






World’s Largest 
Capacitor Manufacturer 
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The symbol of 


QUALITY and 
PERFORMANCE 


RU UR) IB 


Whether it be for a delicate 

LL aCea Ld ee a LTS D OS 
eee Tem GOL IR Ys 
CemeCATC AMEE Tame lie! 
produce it for you. Put your wire 


problems up to experts! 


“Wade by Engineers for rere 


‘“*‘NOFLAME-COR”’ 


t dely favored heat- 


okup and lead 


rales blob- 


CORNISH WIRE COMPANY 
90 Church Street, New York 7. 


Branch Office: 


SEPORT 


LEVELAND 


Olel hs ATLANTA BOS 


DENVER LOS ANGELES SAN FRANCISCO 


> 


positions the socket and creates a pro- 
tective vapor seal. The wire light guard 
which is inserted into holes in the fac 
of the socket, locks the socket in place, 
prevents twisting or any possibility of 
destroying the seal. United Mfg. and 
Service Co., 405 S. Sixth St., Milwaukee. 
Wis. 
No. 38, 


PULSE TRANSFORMER 


Designed for use in the microsecond 
and fractional microsecond ranges, Type 
PT-1 pulse transformer is built in an 

, . ° 
octal tube base. Its windings comprise 
six sections, two pairs of which are con- 
nected in series; the other two sections 


are individually connected to base pins. 
Applications include use in blocking 
oscillators and other pulse circuits. Con- 
nection diagram is provided on end disk 
ot transformer. Dimensions are: diam- 
eter, 1.372 in. max; height, 1.107 in. 
max; overall height, 1.657 in. max. 
Berkshire Laboratories, 512 Beaver Pond 
Rd., Lincoln, Mass. 

Circle No. 39, R« 


POLYESTER-GLASS COMPOUND 

New polyester-Fiberglas molding com- 
pound is suitable for both transfer and 
compression molding at pressures from 
75 to 15,000 psi and temperatures 
ranging from 250 to 350 F. It is 
claimed that no special care or equip- 
ment is needed to mold this compound; 
even standard phenolic molds can_ be 
used without any changes being re- 
quired. Material has the following 
properties: flexural strength, 17,000 psi; 
impact strength, 10-20 ft-lb per in. of 
notch, and heat distortion point, 300 F. 
Atlas Powder Co., Wilmington 99, Del. 

cle No. 40, Reader Inquiry Facility, page 5 


BUTTON-HEAD SOCKET SCREW 


Designed for use where streamlined 
appearance and high strength are desired, 
button-head socket screw can be used 
where countersinking is impractical. 
Made of alloy steel and _ heat-treated, 
screw is available in seven thread diam- 


eters: No. 8 (0.164 in.), No. 10 (0.190 
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=| fifteen GRAMIX. parts that 


“| save time, money and machining 
die pressed of powdered metal mixtures 
¢ . . . oil impregnated for self lubrication 









iron pivot bearing bronze ratchet 


hub 23%4¢ 

















supporting 


bearing 2 Yat 


<x 
ac i 
bronze coals at — 
; hy hub <a St 
: copper fuse end 6'A¢ ‘3 : , 
iron pump gland part 
I 7 : osama l % ¢ 







oui backed 
Ze  graphitar roller 








ni 85¢ switch take-up 
- washer 
nickel silver gear 3'/2¢ 7¢ 
iron rotor J Ya¢ bronze bearing plate 9¢ oe cam 10¢ 





THE UNITED STATES GRAPHITE COMPANY 


DIVISION OF THE WICKES CORPORATION + SAGINAW, MICHIGAN 
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Division of the Sperry Corp. 
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w Pe e FE COMMUNICATIONS 
EQUIPMENT 
TRANSFORMERS 
MAKES THESE PRODUCTS A Specialty 


THE WHEELER INSULATED WIRE COMPANY, Inc. 


bi Oy Al 


MAGNET WIRE 
COILS 


* 1102 EAST AURORA ST., WATERBURY 20, CONN. 





in.), and %, 6, 3, 4% and 5s in. Except 


for the %- and %s-in. sizes, which are pro- 


duced in the National Coarse Thread 
series only, all sizes are available in both 
National Coarse and National Fine 
threads. All screws are threaded to the 
head, and available in various lengths, 
Standard Pressed Steel Co., Box 901, 
Jenkintown, Pa. 

Circle No. 41, Reader Inquiry f lity, page 205 


FOOT SWITCH 


Model 280A contains 2 switches, one 
of which is actuated when pressure is 
applied to the right side of the pedal, the 
other when pressure is applied to the left 
side. Switch ratings are 10 amp at 
110-125 volts a-c, 5 amp at 220-250 
volts a-c. Switches are SPST, with nor- 


mally open contacts. Top pedal and 
base are made of zinc die-casting. Cable 
is 6 ft long. Four rubber bumpers 


are fastened to the base to prevent 


switch from skidding. Dimensions are 
5% in. wide, 45s in. deep, and 2 in. high. 
Weight: 234 lb. Peirce Wire Recorder 
Corp., 1328 Sherman Ave., Evanston, 


Ill. 


Circle No. 42, Reader Inquiry Facility, page 205 


DEAD-CENTER LUBRICANT 


Molykote-Centerlube is designed for 
dead-center lubrication wherever loads 
and speeds are beyond the capacity and 
temperature ranges of conventional cen- 
ter lubricants. Its basic ingredient is 
Molykote Type Z, a lubricating grade of 
molybdenum disulfide powder which will 
bond a lubricating film on bearing sur- 
faces and impart the low friction and 
anti-seizing properties ‘necessary to re- 
sist extreme bearing pressures and tem- 
peratures. It can aiso be used as a 
lubricant for press-fitting, heavily loaded 
gears, ways and gibs of machine tools, 
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GRAMER NO. 382wWt 
GRAMER NO. 59K7 HELDOR CAN NO. 130-YY 


HELDOR CAN NO. 112-MB HELDOR TERMINAL NO. 250-A 
HELDOR TERMINAL NO. 375-A es 





GRAMER NO. 113K88 
HELDOR CAN NO. !107-HA 
HELDOR TERMINAL NO. 375-A 





:: 


MANUFACTURING COMPANY 


Division of HELDOR BUSHING & TERMINAL CO., INC. 
225 Belleville Avenue Py TAD N. J. 
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Benn cay, Wea 
RAO good distributors 


You'll find American STOCK Gears meet every requirement for high quality, accurate 
tooth contour, smooth, quiet performance and long life. 


Complete line includes Spur Gears . . Racks . 


. Change Gears. . Internal Gears . . Miter 


Gears. . Bevel Gears. Ratchets and Pawis. . Spiral Gears .. Worms and Worm Wheels. 


Order from the nearest of these authorized distributors 


ALABAMA 
BIRMINGHAM 
Industrial Supplies, inc., 613 North 9th St 
CALIFORNIA 
LOS ANGELES 
Morwood Lid., 320 E. Third Street 
SAN FRANCISCO 
Merwood Lid., 357 Ninth Street 
CONNECTICUT 
BRIDGEPORT 
H. J. Behn & Co., Inc., P.O. Box 1780 
ATERBURY 
WChorles A. Templeton, Inc. 
GEORGIA 
ATLANTA 
industrial Service Company 
P. O. Box 128, Station E 
ULINOIS 
CHICAGO 
Chain Soles, inc., 640 West Woshington Bivd. 
Dodge-Chicago Industrial Eq. Co. 
2450 So. Wabash Ave 
Potiyn Goors & Trans. Co., 2456 W. 38th Street 
ROCKFORD 
Rockford Too! & Transmission Co., 802 Broodwoy 
INDIANA 
INDIANAPOLIS 
indionapolis Belting & Supply Co 
30-36 So. Capitol Avenue 
SOUTH BEND 
Central Equip. Co., 921 South Main St. 
IOWA 
DAVENPORT 
Industrial Engineering Eq. Co 
122-124 East Fourth Street 
ENTUCKY 
LOUISVILLE 
Beorings, Inc., 501 W. Main Street 
LOUISIANA 
NEW ORLEANS 
industrial Power Trans. Co. 
117 La Salle St. 
MASSACHUSETTS 
BOSTON 
Pork Geor & Machine Inc. 
3368 Washington Street 
SPRINGFIELD 
Stocy Supply Co., 43 Taylor Street 
MICHIGAN 
DETROIT 
DuComb Company W. C., 6335 East Palmer Ave. 
GRAND RAPIDS 
State Supply Company, 751 Grandville Ave. S. W. 
KALAMAZOO 
Robert M. Sorlie Co., 419 East Dutton St 
SAGINAW 
8-H Supply Co., 405 Ames St. 
MINNESOTA 
MINNEAPOLIS 
Baldwin Supply Co., 1329 South Sixth Street 
MISSOURI 
KANSAS CITY 
Noelling Steel Sales Corp., 1517 Cherry Street 
ST. LOUIS 
Te-Co., Inc., 801 No. Second Street 
NEW JERSEY 
NEW ARK 
Dodge Nework Supply Co., Inc. 
281 Market Street 
TRENTON 
Wiley-Hughes Supply Co., Inc. 
Spruce St. Corner New York Ave. 
NEW YORK 
BROOKLYN 
Acme Leather Belting Co., 578 Broadway 
Petty & Wherry, Inc., 333 Atlantic Avenve 


Write us for a free copy of Specification Catalog 


BUFFALO 
Buffalo Rubber & Supply Inc., 37 Carroll Si 
JAMAICA 
Industrial Bearing & Supply of 1. | 
91-12 143rd Street 
LOCKPORT 
Word Bros. Mill Supply Co., 64 Morket Street 
LONG ISLAND CITY 
Beardslee Transmission Equipment Co 
41-12 29th Street Bridge Plaza North 
NEW YORK 
Congro Tronsmission Co., 388 Broome Stree’ 
Fisher Tool Co., 226 Lo Fayette Street 
TROY 
Troy Belting & Supply Co 
6-8 Grand St 
UTICA 
Millor & Sons Co., Charles 
NORTH CAROLINA 
CHARLOTTE 
Precision Gear & Mach. Co., Inc. 
200! N. Tryon St. 
OHIO 
AKRON 
Mahoning Volley Supply Co. 
1001 South High St. 
CANTON 
Mohoning Valley Supply Co. 
1253 Dueber Ave., S. W 
CLEVELAND 
J. A. Shomer, 11201 Berea Rd. 
CINCINNATI 
Wirthlin-Mann Co., 1930 Dana Ave. 
DAYTON 
Dills Supply Co., 200 Woyne Avenve 
TOLEDO 
G & J Supply Co., 615 Phillips Ave. 
YOUNGSTOWN 
Mahoning Valley Supply Co 
704 Youngstown-Poland Rood 
OKLAHOMA 
TULSA 
Weiss Supply Company 
216 Eost Third St. 
OREGON 
PORTLAND 
Marwood Ltd. 
209 S.W. First Ave. 
PENNSYLVANIA 
PITTSBURGH 
Horris Pump & Supply Co. 
Brady & Sidney Sts., S. S. 
TENNESSEE 
MEMPHIS 
The Riechmon Crosby Co., 223-29 So. Front St. 
NASHVILLE 
Tenn. Machinery Co., 113 3rd Ave. S. 
TEXAS 
DALLAS 
Bearing, Chain & Supply Co 
2826 Elm St. 
HOUSTON 
American Geor & Supply Co., 3438 Leeland Ave. 
VIRGINIA 
RICHMOND 
Apex Machine Mfg. Co., 216 So. Fifth Street 
WASHINGTON 
SEATTLE 
Marwood Limited, 1714 First Avenue South 
WISCONSIN 
GREEN BAY 
libert Bearing Co., 324 No. Roosevelt St. 
MADISON 
Richard E. Ela Co. 
744 Williamson St. 
MILWAUKEE 
American Machinery Co., 453 No. Plankinton 


AMERICAN STOCK GEAR division 


PERFECTION GEAR COMPANY 


* HARVEY, ILLINOIS 





7 








and other applications, especially where 
danger of seizing and galling exists, 
Available in 2-0z tubes. The Alpha 
Corp., 179 Hamilton Ave., Greenwich, 
Conn. 

No. 43, R« 
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PLASTICS ELECTRICAL TAPE 


Suitable for electrical harnesses and 
for use with power-driven taping ma-. 
chines, plastics electrical tape is 0.10 in, 
thick. Tape has great strength and flex. 
ibility and is resistant to weather, oils, 
acids, alkalies and corrosive chemicals, 
Dielectric strength averages 10,000 volts 
(1000 volts per mil of thickness). Be. 
cause of its ability to stretch, it con- 
forms well to irregular surfaces. Van 
Cleef Bros. Inc., 7800 Woodlawn Ave, 
Chicago 19. 

ek Csaiter Inquiry Gactilt 6 205 


BRAZING ALLOY PASTE 


Phos-Copper, a_ free-flowing brazing 
alloy with a low melting point for 
brazing operations on copper and copper 
alloys, is available in paste form. The 
new brazing paste consists of a finely 
powdered alloy of copper and_phos- 





phorous suspended in a petroleum jelly. 
Paste is placed between the pieces being 
joined; the joint is then heated until the 
brazing filler metal flows. Designed for 
resistance brazing, paste is packaged in 
collapsible 1-Ib tubes and in 5- and 30-Ib 
cans. Brazing alloy also is available in rod 
and wire sizes from %4¢- to %-in. diam, 
as well as in rings and strips for making 
special shapes. Westinghouse Electric 
Corp., Box 2099, Pittsburgh 30. 

ircle No. 45, Reader Inquiry Facility, page 205 


NYLON-INSULATED TIP JACKS 


Nylon-insulated tip jacks have a break- 
down rating of 11,000 volts and a nom- 
inal capacity to an %-in. panel of 2.0 
mmf. Contacts can be provided made 
with either silver-plated bronze or 
beryllium copper. Contact is anchored 
in the jack body, which is recessed to 
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“| Announcing the NEW a 
.|SELENIUM RECTIFIER...with 
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Designed for Special 
Applications where 

The Golden Color identifies S rs a Mia: é G H LU 
Federal's 36-volt Rectifier an d E r is i C } iz NC 4 

: “yee CON tt ONS 

: Federal 


CONTRIBUTION 


Here's THE ANSwER to your selenium rectifier stack require- 
| Fewer plates ments ... for applications where space is ata premium... where 
Lighter weight weight is of prime importance. This is the ideal rectifier for many 
Smaller size military end-use equipments... for aircraft . . . for compact, 
portable units. 

Developed by America’s first manufacturer of selenium recti- 
Dependable fiers, you can depend on its quality, efficiency and economy. 
“Federal Performance” Wherever you need DC from an AC source—look to Federal 
..» from milliwatts to kilowatts! For details on Federal’s new 
36-volt rectifier cells of various sizes—or any other DC power 
requirement—write to Dept. F-116. 





Greater Over-all Efficiency 






America’s oldest and largest manufacturer of selenium rectifiers 


Federal Telephone and Radio Corporation 


€ 
y ne? "4, 














hee eg Wer SELENIUM-INTELIN DIVISION 
IT&T’s world-wide research and 100 KINGSLAND ROAD, CLIFTON, NEW JERSEY 


engineering organization. In Canada: Federal Electric Manufacturing Company, Ltd., Montreal, P. Q. 


Export Distributors: International Standard Electric Corp., 67 Broad St., N.Y. 
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avoid accidental contact. Integral solder , 
terminal is hot tin dipped. Available in 


11 colors, jack accepts a 0.081l-in. diam | % 
K, | ie nad 8] 8 e pin. E. F. Johnson Co., Waseca, Minn. 
lircle No. 46, Reader Inquiry Facility, page 205 


el NeTEs WIRE COILING MACHINE HEAT -RESISTANT 
A a vealteL myge) ey Tan) Resistance wire coiling machine has FINISH 


been developed for producing evenly 


stretched coils for heater elements of *A PRODUCT OF THE SILICONES 


electrically heated appliances. Design 
» machine produces a synchronized 
TT of the mac I a Ss} . 
oe ah 


rolling action of all coiling parts which ae Protects See 
| Gas Heater 

| _ Combustion for 
= © Chambers at 875° 


Sicon in COLORS 


Preserves 


































helps to secure uniform coil stretch. A 


Appearance of 
photoelectric cutting-knife control as- - Heating Equipment 
sures that each coil is cut to the length meta BS > a 
required. Coils produced meet resist- indefinitely 


ance specifications within + 1 per cent. 
Machine consists of four subassemblies: 
coiling head, comprising the motor drive, 
speed control, and coiling mechanism; 
cutting knife; horizontal coil-length 
control; and electronic knife control. 
Standard model coils Nos. 20 to 36 B&S 
gage wire. Units for other gages can be 





supplied to order. Driver-Harris Co., 
201 Middlessex Ave., Harrison, N. J. 
Circle No. 47, Reader Inquir cility, page 205 The 
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ELECTRIC SCREWDRIVERS @ CENTRAL GAS HEATER 9 | of€ 

Control motors for variable Two new Moto-Screwdriver models Mfg'd by the JOHN ZINK CO., TULSA wilt 

pitch propellors on today’s sky have “sti “ee a ——_ : rat “ years the protection of com- ® Th 
screwarivers. 1e€ Smaller mode ‘ =i, ; 

; , , bustion chambers and outer cov- € 
ee Es must withstand ete drives free-running screws or nuts from e erings of heating equipment has . prc 
changes in vibration, heat and Nos. 0 to 4 inclusive; the larger model @ been a problem. s 

ae SD-2, from sizes Nos. 4 to 8 inclusive. The John Zink Company, a lead- pat 
speed. Failure may mean dis Model SD-1 weighs 12 oz, is 4%4 in. long, | © ing manufacturer of gas heaters, @ sil 
or Te with a driver-bit speed of 1200-1400 rpm. e solved this problem with SICON. ° loa 
SICON protects their combus- bal 
y @ tion chambers against extreme » 
dient ea eal high heats of 875° without powder- 
TM ligeclimel alte Maal t i: @ ing or losing its color. a M 
ela SICON, in attractive colors, also Bi 
ch eaten @ preserves the outside appearance @ h 
e of their products, adding greatly to e | s 
You'll find dependable Kirk sales appeal, and prolonging life. 0 
we i @ The John Zink Company now C 
wood commutators to meet your uses SICON forall hotapplications. 
needs, too — or we will build @ inside and outside—SICON is @ 
Bre the finish that can often do the 
them to your specifications. @ job where all others fail. 6 
) f ° WRITE FOR LATEST TECHNICAL e 
end your prints. for estimate. e DATA TODAY e 
a 
; i Le 


J 
a 
s 
a 

) 


bo Sd Model SD-2 weighs 18 oz, is 6% in. 


a 
\A \A 
4 
we) (KO)ia) 
> ce’ Zc” c’ 
long, with a driver-bit speed of 1400- 


My aa is aA ft ft t 1600 rpm. Screwdrivers can also be Se 
used for unscrewing by the insertion of manufactured exclusively by 





i ry | | bit into the top chuck. Both models are 
aie litt a Rah equipped with a slip clutch to assure MI I DLAND 
Over 10,000,000 now in use. | even screw tension and to eliminate INDUSTRIAL FINISHES CO. 





| stripping of threads. Both models operate Waukegan, Illinois 
PPC ee bLie = on 110-115 volts a-c or d-c. Dremel Mfg. ENAMELS - SYNTHETICS 


| Co., Racine, Wisc. LACQUERS - VARNISHES 


} Circle No. 48, Reader Inquiry Facility, page 205 
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TARE TO COMPARE ! 


See the LIFE-LINESTARTER STRIP-DOWN TEST — 
for STEPPED-UP DESIGN 


So simple you can disas- 


semble it blindfolded. 


The Simplest? . . . Because of simplified 
design with fewer moving parts... because 
of easy installation with straight-through 
wiring and standard NEMA mounting. 


The Toughest . . . Because of positive 
protection and rugged construction... 
patented De-ion® Arc Quencher—silver-to- 
silver contacts—Bi-metallic disc-type over- 
load relay — Bonderized enclosure with 
baked, grey enamel finish. 


Most Dependable Linestarter Ever 
Built! ... A recent chemical-plant-test* 
showed: “Four starters began our life test. 
Only one finished, the Life-Linestarter. 
Contact wear was negligible.” J-30097 


*Name on Request. 


SEE THE STRIP-DOWN TEST 
AT NO OBLIGATION! 


It will open your eyes to Life-Linestarter’s Stepped-Up 
Design and Performance. Mail the coupon today! 


Westinghouse Electric Corporation 
Box 868, Pittsburgh 30, Pa. 


Name_ 14EE he: 
ee 
Company___ 
Address _ 

City 










How 
A. SCHRADER’S SON 
solved a 














































| PRODUCT ENGINEERS at A. Schrader’s Son 
were faced with an exacting heat control prob- 
lem in developing their SCHRADER Electric 
Vulcanizer. 


FOR PERFECT VULCANIZING, the temperature 
must be held at a steady 300°F throughout 
the curing time indicated for the particular 
tube being repaired. Schrader engineers 
achieved this steady temperature by specifying 
EDISON type D8-2A Thermostats. EDISON 
thermostats hold to this required value within 
+5°F indefinitely and do not vary even after 
years of constant service. Their arc-quenching 
atmosphere is sealed in glass for a lifetime of 
contact protection. 


LOOK INTO EDISON sealed-in-glass thermo- 
stats for your own application. Learn how and 
why some types handle loads to 8 amperes and 
others operate within a differential of =0.1°F. 
In thermal engineering, the name EDISON is 
backed by over 22 years of experience. Write 
today for Bulletin EM-8-3009. 


itt 


| INCORPORATED 


Instrument Division 
53 Lakeside Avenue, West Orange, N. J. 
m 
MANUFACTURERS OF 
Electrical Resistance Bulbs 
Temperature Indicating and Alarm Systems 
Time Delay Relays 


nen 


YOU CAN ALWAYS RELY ON EDISON 
170 




















Laboratory ani 
Engineering 
Equipment 





To obtain additional information on items 
reviewed below, the Reader Inquiry Fa- 
cility with postpaid return cards is pro- 
vided on page 205, where titles and key 
numbers are repeated for convenience, 
Fill out card, circle numbers desired 
and mail. 


GENERAL-PURPOSE OSCILLOGRAPH 


Type 322 dual-beam oscillograph con- 
sists essentially of two Type 304-H 


oscillographs in a single cabinet, with 
the additional advantages of dual-beam 
presentation on either common or indi- 
vidual sweeps, amplitude calibration of 
either axis of both channels, and cen- 
tralized controls. The cathode-ray tube 
used in Type 322 is operated at an over- 
all accelerating potential of 3000 volts, 
producing a bright trace capable of ex- 
cellent resolution. Stable high-gain a-c 
and d-c amplifiers are provided for both 
axes. Sinusoidal frequency response of 
the X and Y axes of both channels is 





down not more than 10 per cent at 
100,000 cps, and not more than 50 per 
cent at 300,000 cps, with a deflection 
factor of 0.028 peak-to-peak volts per in. 
on the vertical axis and 0.28 peak-to- 
peak volts per in. on the horizontal axis. 
Driven and recurrent sweeps are continu- 
ously variable from 2 to 30,000 cps. 
Sweeps of long duration can be made 
available by connecting an external ca- 
pacitance to the front-panel binding 
posts. Additional features include an 
illuminated calibrated scale with a dim- 
mer control and balanced input at maxi- 


ELECTRICAL MANUFACTURING 


















tems 


pro- 

key 
nce, 
sired 


con- 
4-H 
vith 
eam 
ndi- 
| of 
‘en- 
ube 


Its, 
ex- 


oth 
of 





KELLER PNEUMATIC 


JULY 1952 


SCREW DRIVERS 


@ Light weight and bal- 
ance assure easier han- 
dling,less worker fatigue 


@ Simple design and con- 
struction mean fewer 
breakdowns, less main- 

tenance cost 


ee 


@ Interchangeable parts 
provide easy adaptabil- 
ity from job to job 


ioe is part of the 
assembly line in a 
factory that makes automobile ash trays. 
Mounted on the bench in front of each 
worker is a Keller pneumatic screw driver. 


As parts move along the conveyor belt, 
they are picked up and fastened together 
with tiny screws. Formerly these screws 
were run down by hand—tedious, time- 
consuming work that job analysts rated at 
only 50% efficiency. 


With these air-powered Keller Screw 

(") OK Compression 
2. Riveters 

C : ye Grinders 


Pat at Drills 


ha Air Motors & 
4 WS » Special Tools 
\ = Screw Drivers 


Air Hommers & Nut Setters 




















Drivers, screws are run down with a single 
hand motion—pressing the assembly 
against the screw driver bit. 


Efficiency rating of the department has 
jumped to 225% —2'% times better —sub- 
stantially better than the experts antici- 
pated. Naturally, the girls are proud of 
their record, and they say their work now 
is much easier. 


Are there places in your shop where Keller 
Air Tools could increase production effi- 
ciency? Why don’t you give them a chance? 


KELLER 
Prcunuide tooled 


KELLER TOOL COMPANY, GRAND HAVEN, MICH, 





























































































oem GUY YE 
INSULATED WIRE... 


MODEL CS-6E 
CAPACITY 





Finished Pieces Per Hour—15 in. 
lengths, 3000 per hour; 97 in. 
lengths, 500 per hour. 


Maximum Stripping Length— 112 
in. at each end. 


Maximum Cutting Length—97 in. 


Minimum Cutting Length—2 in. 
(% in. special). 


Wire Handled—Solid or stranded 
single conductor wires, parallel 
cord, heater cord, service cord, etc. 


Maximum Wire Size—No. 10 
stranded or No. 12 solid. 


Other Artos Machines 


The complete line of Artos auto- 
matic wire cutting and stripping 
machines will handle cut lengths 
from 1 in. to 60 ft., stripped 
lengths to 642 in. at one end and 
84% in. at the other, wire from 
No. 12 to No. 000 gauge, and up 
to 3600 pieces per hour. Ask for 
recommendations on your own 
specific problems. 





2741 S. 28th St: ” 
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as fast as 
3000 lengths 
per hour 


ARTOS Automatic MACHINES 
REDUCE TIME AND COST 


For quantity production of fin- 
ished wire leads . . . measured, 
cut to length, and stripped at 
one or both ends... investigate 
Artos Automatic Machines. 


The Model CS-6 illustrated 
can complete up to 3,000 pieces 
per hour in 15-in. lengths, and 
other lengths in proportion. 
You save through combined 
operations ... through quick, 
easy set-up...through unskilled 
help who can handle this ma- 
chine. You obtain substantial 
time savings over the best man- 
ual or semi-automatic methods. 


Highly accurate machine op- 
eration reduces work spoilage 
to an absolute minimum — er- 
rors due to the human element 
are eliminated. There is no cut- 
ting of strands or nicking of 
solid wire. Uniform lengths 
and uniform stripping are pro- 
duced consistently. 


WRITE FOR BULLETIN 


2 


Get the complete 2 
story—write now 
for Bulletin 35-C 
on Artos Model 
CS-6 machines. 






Milwaukee 46, Wis: 


mum sensitivity, in addition to the cop. 
ventional single-ended input. Instru. 
ment Div., Allen B. Du Mont Labora. 
tories, Inc., 1500 Main Ave., Clifton, 
N. J. 

Circle No. 49, Reader Inquiry Facility, page 2095 
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SOUND SURVEY METER 


Applications of the GR Type 1555-4 
sound-survey meter include the measure. 
ment of machinery noise, and noise 
studies on industrial equipment and 
household appliances. Total sound-pres. 
sure-level range extends from 40 to 136 
db. Instrument consists of a microphone, 
a calibrated potentiometer, a four-stage 
amplifier with weighting networks, and 
an indicating meter. <A voltage propor- 
tional to the current in the meter circuit 
is returned to the grid of the second 
stage as negative feedback, which main- 
tains the gain of the amplifier reasonably 
independent of normal changes in bat- 
tery voltage and aging of tubes. This 
stabilization makes it possible to dis- 
pense with front-panel gain adjustment, 
An internal adjustment is provided, how- 
ever, which can be used if tube replace- 
ments make it necessary. Only two con- 
trols are used and both are mounted 





Although 
shaped to fit the hand, the meter can 
be set on a table or mounted on a 
tripod. Instrument can be carried in a 
pocket; a leather carrying case, with 
room for spare batteries, is available as 


on the front of the meter. 


an accessory. Weight of instrument, 
with batteries, is 1 Ib 14 oz. General 


Radio Co., 275 Massachusetts Ave., 
Cambridge 39, Mass. 
Circle No. 50, Reader Inquiry Facility, page 205 


BRIDGE BALANCE 


New 8-channel bridge balance, Type 
8-108, has been added to a line of re- 
cording measurement instruments. In- 
strument may be used for direct record- 
ing of the output of a wide variety of 
strain gages and strain-gage-type pick- 
ups without the use of amplifiers. Used 
together with Consolidated’s 5-114 or 
5-116 recording oscillographs, the 8-108 
offers a complete recording measurement 
system. Up to eight 120- to 350-ohm 
strain-gage bridges or strain-gage-type 
pickups, comprising four active arms, 
may be connected to the instrument. If 
fewer active arms are used, dummy gages 
can be added externally. Voltage across 
each bridge can be adjusted individually 
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BETTER QUALITY CONTROL, 
.|WIDER MACHINE USE WITH 











ELECTRIC 


TERLING ores 


Plants: New York City 51; Van Wert, Ohio; Los Angeles 22; Hamilton, Canada; Santiago, Chile. 
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- STERLING SPEED-TROL! 
)OI- 
a In designing our new automatic polishing 
il and buffing machine for small parts and screw 
bly heads, standard polishing heads were unsatts- 
at factory. Speed-Trols answered our require- 
_ ments...they occupy 30% less space, they 
a provide fingertip speed control, and a wide 
we speed range with positive speed regulation 
ce- that increases machine versatility and permits 
ed speed variation for maximum production and 
highest finishing quality, reports Martin Ber- 
zon, Mercury Metal Finishing Co., Chicago. 
STERLING SPEED-TROL 
GIVES YOU VARIABLE SPEED 
CONTROL NECESSARY FOR: 
peers §=EQUIPMENT ADAPTATION TO: Sequence 
synchronization — operators’ abilities —load 
variations due to differences in quantity, 
quality, weight, size, tension, hardness or shape 
of material to be processed, machined, con- 
veyed, blended, mixed, etc. 
PROCESS CONTROL OF: Temperature— 
h viscosity —level— pressure — flow — etc. 
n TIME CONTROL OF: Baking—drying— 
a heating — cooking — pasteurizing — soaking — 
: chemical action —etc 
- With Speed-Trol you get the maximum in 
t, production, plant efficiency, quality and profit. 
il 
' “ “SUG 
me wwii inem = QUTSTANDING FEATURES: 
: OTHER STERLING ELECTRIC POWER. DRIVES: a 
. Infinite speeds —positive speed regula- 
© SER Seer Snes Seer eeee ENS tion — fingertip control —large indicator 
‘ * STERLING KLOSD AND KLOSD-TITE (NORMAL SPEED) MOTORS Walt pes — positive pulleys—no springs — belt 
DRIP-PROOF * SPLASH-PROOF * TOTALLY ENCLOSED Er , 4 tension in proportion to load — protected 
- J — streamlined — Herringbone Rotor — 
> 70 ILLUSTRATIONS showing through ventilation—versatile mounting 
EH how Sterling Electric Power — NEMA dimensions — shock absorbing 
Drives reduce production costs. — quiet operation — rugged — compact 
Write for Bulletin No. B-108. — dependable — long life. 
3 
L 





. Offices and distributors in all principal cities. 
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inside this package on your 


Jobber's shelf... 
! | 
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q C-TYPE 


With 10” color-coded 
leads brought out 
through fibre board 
base cover. Lead ends 
are stripped and tinned 
for easy soldering. 
Flange-mounted unit. 









H-TYPE 


Hermetic sealing meets 
all MIL-T-27 specs. 
Steel base cover is 
deep-seal soldered into 
case. Ceramic bushings. 
Stud-mounted unit. 


S-TYPE 


Steel base cover fitted 
with phenolic terminal 
board. Convenient 
numbered solder lug 
terminals. Flange- 
mounted unit. 


a 


CHICAGO TRANSFORMER 





there’s nothing tougher 
than CHICAGO 


‘\ “Sealed-in-Steel” construction 


CHICAGO“New Equipment” transformers 
(available in 3 mountings) feature one- 
piece drawn-steel cases—the strongest, 
toughest, best-looking units you can 
buy. The one-piece seamless design, 
enclosing an electronically perfect con- 
struction, provides the best possible 
electrostatic and magnetic shielding, 
with complete protection against ad- 
verse atmospheric conditions. For every 
application: Power, Bias, Filament, 
Filter Reactor, Audio, MIL-T-27, Step- 
down—ask your electronic parts dis- 
tributor for CHICAGO ‘‘Sealed-in-Steel’’ 
Transformers—the world’s toughest 
with that extra margin of dependability. 


Free ‘New Equipment”’ Catalog 


Get the details on cHICAGO’s 
New Equipment Line—covering 
“Sealed-in-Steel” transformers 
for every modern circuit appli- 
cation. Write for your Free 
copy of this valuable catalog 
today, or get it from your 
distributor. 


CHICAGO TRANSFORMER 


DIVISION OF ESSEX WIRE CORPORATION 
3501 ADDISON STREET * CHICAGO 18, ILLINOIS 


TRADE MARK REG 


and continuously from the level of the 
supply voltage—28.5 volts d-c max 
down to a minimum of 2 volts on a 350 
ohm, four-arm bridge and 1.1 volts ong 
120-ohm, four-arm bridge. Each chan. 
nel is provided with its own front-pane] 
voltage control, and the channel selector 
switch connects any desired channel to 7 
the voltmeter circuit. The ability to 
adjust voltage individually on each bridge 
allows pickups of different resistance 
value to be used simultaneously, while 
maintaining optimum wattage dissipation 
on each. The 30-volt full-scale volt. 7 
meter is connected to the supply voltage 
through the channel-selector switch. Pro- 
vision is also made to monitor and record 
the supply voltage by means of a 7-238 
galvanometer. A locking potentiometer 


on the rear panel allows adjustment of7 
galvanometer deflection from 1.0 to 2.1 
in. for any supply voltage between 227 
and 28.5 volts. A connector is pro- 
vided for the monitoring galvanometer. 
While designed for use with Consoli- 
dated 7-215, 7-218 and 7-238 gal 
vanometers, other types may be used by 
providing proper damping 
Any one of four fixed calibration resistors 
in a 2:1 successive relationship, may be 
applied to either half of each four-arm 


pickup bridge, each step doubling gal- 4 


In addition, a fifth 4 


vanometer deflection. 
position of the calibrate switch connects 
an external calibrate resistor of any de- 
sired value. Each channel has a _ bal- 
ancing potentiometer for adjustment of 
the bridge to a zero stress level, the out- 
put being read on a 50-0-50 microamp 
balance meter. Three ranges of balance 
sensitivity are provided. After bal- 
ancing, settings are protected against 
inadvertent changes by locking controls. 
Polarity of each channel may be re- 
versed by a two-position toggle switch 
on the front panel. Consolidated Engi- 
neering Corp., 300 N. Sierra Madre 
Villa, Pasadena 8, Calif. 

No. 51, Re f 























Use the Reader Inquiry Facility on 

page 205 in this issue 

e To obtain additional data on any 
component or material described 
here. 







e To obtain file copies of literature 
reviewed on the following pages. 

e To obtain single copies of edi- 
torial reprints listed on page 
192. 

Check items wanted on postpaid re- 

turn cards found on page 207 
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AMERICAN LAVA CORPORATION 
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METALLIZED CERAMICS 


ALSIMAG METALLIZED CERAMIC CASES FOR HER- 
METICALLY SEALING ELECTRONIC COMPONENTS. 


Where a permanently moisture proof envelope 
for components is required, use an Alsimag 
metallized ceramic case with Alsimag metal- 
lized ceramic cap. 

Alsimag ceramics have high mechanical 
strength. The excellent bond between metal 
and ceramic form a lasting seal against mois- 
ture when soft soldered. 

Metal-ceramic combinations provide stable 
performance under wide variations of tem- 
perature and humidity. 


50TH YEAR OF CERAMIC LEADERSHIP 


Our broad muitoins in working with A MERICA N LA VA C 0 RPORA Tl] 0 fh 
metal-ceramic combinations is available 
fo you at any time. 

CHATTANOOGA 5, TENNESSEE 


OFFICES: METROPOLITAN AREA: 671 Broad St., Newark, N. J., Mitchell 2-8159 @ PHILADELPHIA, 1649 North Broad St., Stevenson 4-2823 
SOUTHWEST: John A. Gseen Co., 6815 Oriole Drive, Dallas 9, Dixon 9918 © NEW ENGLAND, 1374 Massachusetts Ave., Cambridge, Mass., Kirkland 7-4498 
LOS ANGELES, 5603 North Huntington Drive, Capitol 0901 @ CHICAGO, 228 North LoSalle St., Central 6-1721 @ ST. LOUIS, 1123 Washington Ave., Garfield 4959 
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Here at Coto-Coil... 


. the High Speed Covering Department winds outer covers 
of natural or synthetic yarns over Coto Coils. These top quality 
yarns position and hold down leads according to specifications, 
provide electrical insulation and physical protection. Here 
power winders and expert operators insure maximum production output of the highest 
quality. These modern production facilities, plus 35 years of experience, combine to 
make Coto Coils the first choice for engineered coils. Coto-Coil Company, 63 Pavilion 
Avenue, Providence 5, R. |. 


Coil with cotton 
yarn covering 


<C!lsy 


Coto “<> Coils 


MODERN HORIZONTAL HYDRAULIC DRAWING 


... for your coin silver slip rings 


This “IMPROVED” modern equipment assures faster production and 
more accurate slip rings in sizes up to 1”. Coin silver or standard inlay coin 
silver .025” thick bonded to a brass base. Tolerances — + .001 outside and 

inside diameters. 
Your inquiries will be appreciated and replied 
to promptly. 


The Home of IMPROVED Service 


Rhode Island’s largest manufacturer 
of Laminated Metals. 


~ The IMPROVED SEAMLESS WIRE COMPANY 


ATED 1898 


775 Eddy Street, Providence 5, Rhode Island 











Literature 
for the Askin 


To obtain copies of these publications 
circle item number on postcard in Reader 
Inquiry Facility, page 205. 





MOTOR-DRIVE CONTROL—Two-page 
bulletin describes and illustrates an elec. 
tronic motor-drive control that provides 
timed rate acceleration and deceleration, 
Also discussed are the four basic fune- 
tions of the control and two _ typical 


applications. Reliance Electric and 
Engineering Co. 
ircle No. 52, Reader Inquiry Facility, page 205 


POLYESTER RESINS—In addition to 
tables and graphs describing and _ illus- 
trating the physical, chemical, and elec- 
trical properties of an extensive line of 
polyester resins, 30-page booklet also 
presents data on Air Force specifications, 
bench life of Bakelite polyester resins, 
fillers, and other reference material. 
Bakelite Co. 

Circle No. 53, Reader Inquiry Facility, page 205. 


WIRE-WOUND RESISTORS — Illus- 
trated six-page brochure describes a line 
of wire-wound, hermetically sealed, and 
miniature resistors. A series of tables 
provide data on wattage dissipation, 
tolerances, temperature coefficients, and 
maximum resistance values with different 
types of wire. Information is also pro- 
vided on the physical dimensions and 
available types of mounting for each 
type. Daven Co. 

‘ircle No. 54, Reader Inquiry Facility, page 205 


TACHOMETERS—F our-page pamphlet 
describes the principles of operation of a 
line of hand, portable, and fixed-installa- 
tion tachometers. Simplified circuit dia- 
grams and illustrations of many of the 
available models are included. The 
basic circuit of the line and its special 
features are described in detail. Metron 
Instrument Co. 

No. 55, Reader Inquiry Facility, page 205 


MOTOR CASE-HISTORIES — Contain- 
ing 35 pages, booklet discusses over 100 
case-histories on the application of Life- 
Line motors. Included are uses in metal- 
working, air-conditioning, blowers, and 
many other types of equipment. Each 
case-history gives the particular applica- 
tion problems involved, the motor choice 
for the job, and the results achieved. 
Westinghouse Electric Corp. 

Circle No. 56, Reader Inquiry Facility, page 205. 


CONVEYOR BEARINGS — Illustrated 
20-page catalog gives detailed information 
for the specification, installation, and 
application of bearings for all types of 
screw and roller conveyors. Also in- 
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... to provide the ultimate in electrical insulation 


MIRAGLAS TAPES are available in a wide variety of widths, thicknesses and styles, for practically 
every electrical insulation requirement where high dimensional stability and tensile strength are desired. 
Continuous filament MIRAGLAS TAPES are supplied in thicknesses ranging from .003” to .015” and in 
widths from ¥%” to 1/2’. Medium weave tapes, for machine taping, range in thicknesses from .005” to 
.015” while tight weave tapes for manual taping, range in thicknesses from .003” to .007” only. 
Staple fiber tapes in thicknesses from .010” to .025” and widths from 42" to 142" are also available for 
applications where space is not a primary consideration or where a more resilient wrapper is wanted. 


yee Write for a copy of the MIRAGLAS TAPE BULLETIN 
.. also for a FREE TEST SAMPLE 







Electrical 


TSI Cet arela) 






A PARTIAL LIST OF M-R PRODUCTS: FIBERGLAS VARNISHED TUBING, TAPE AND CLOTH «+ 
INSULATING PAPERS AND TWINES + CABLE FILLING AND POTHEAD COMPOUNDS «+ FRICTION 
TAPE AND SPLICE » TRANSFORMER COMPOUNDS »« FIBERGLAS SATURATED SLEEVING + ASBESTOS 
SLEEVING AND TAPE + VARNISHED CAMBRIC CLOTH AND TAPE « MICA PLATE, TAPE, PAPER, CLOTH, 
TUBING * FIBERGLAS BRAIDED SLEEVING * COTTON TAPES, WEBBINGS AND SLEEVINGS + IMPREG- 
. NATED VARNISH TUBING * INSULATING VARNISHES OF ALL TYPES + EXTRUDED PLASTIC TUBING 


Headquarters 


JULY 1952 































178 








solve remote control problems for 
many leading manufacturers ! 


he dependable rotary 
snap action of Ledex Rotary 
Solenoids is at work doing 
many remote control jobs in 
many products. Six basic 
models range in diameters 
from 11,” to 33", with 
torque values from 
pound-inches to 50 pound - 
inches. Various power link- 
ages and types of mount- 
ings are available. 

Let Ledex Engineers 
assist you in choosing ro- 
tary solenoids best suited 
for your products. Write 

for descriptive literature 
today! 


123 WEBSTER STREET, DAYTON 2, OHIO 


cluded are design and operating dat, 
standard tolerances, clearances, press fits 
and speeds and loads for live roller, be} 
roller, and screw conveyors. Grade ang 
load for gravity roller conveyors are 
given, as well as information on bel 
troughing idler bearings and other spe. 
cial applications. Arguto Oilless Bearing 
Co. 
No. 57, R 


REVERSIBLE SYNCHRONOUS 
MOTOR— Illustrated two-page  bullet'y 
provides data on what is said to be th 
smallest available motor of this type 
Principles of operation, available models. 
dimensions, ratings and other character. 
istics are covered. Emphasis is placed 
on the ability of the motor to run at 
synchronous speeds within 4-sec; some 
models have a %-sec reversing time, 
Hagen Mfg. Co., Inc. 
No. 58, [ 


GLASS - REINFORCED PLASTICS 
Four-page brochure describes Dynakon, 
a glass-reinforced plastics material with 
strength in the same range as metals, 
Properties, applications and special fea- 
tures of the material are discussed and 
data on the comparative properties of 
various reinforced plastics and metals are 
included. The Dynakon Corp. 

No. 59, Re } t 


SPRING TESTER—Four-page brochure 
describes a pneumatic spring tester de- 
signed for testing any resilient material, 
including rubber, springs, motor mounts, 
and other components. Special features 
and available models are discussed. Prin- 
ciples of operation are briefly explained 
and illustrated. Link Engineering Co. 

e No. 60, Re i 


LIMIT SWITCHES—Folder contains 
eight 2-page bulletins, including one de- 
voted to definitions of technical terms 
and a discussion of the considerations in- 
volved in selecting switches. Other bul- 
letins describe the variety of snap-action 
switches and hermetically sealed and 
other types of limit switches. Data on 
construction details, characteristics, avail- 
able types, applications and special fea- 


tures are provided. Also included are 
dimensional drawings and other :llustra- 
tions. Electronic Controls Corp. 

No. 61, Ré t 


OUTLET BOXES-—lIllustrated 26-page 
catalog presents data on a wide variety 
of outlet boxes and fittings, junction and 
pull boxes, hinged cabinets, terminal 
boxes, and explosion housings. Also de- 
scribed are modifications made to cus- 
tomer’s specifications. List prices for 
standard sizes and cost of custom modifi- 
cations are also included. Hope Elec- 
trical Products Co., Inc. 

ircle No. 62, F 


GENERAL-PURPOSE MOTORS—Com- 
plete with cutaway views, performance 
curves, dimensional drawings and tables, 
two 2-page bulletins present data on the 
line of polyphase induction motors, desig- 
nated Type PA, and the series of re- 
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Vitrotex* magnet wire is soft and pliable—can be wound more 


ed easily and more compactly. 


An original Anaconda development, Vitrotex magnet 
wire is covered with a flexible fibrous glass insulation. 
= t In addition to its properties as an insulator, glass carries 
off heat and resists moisture, acids, oils and corrosion. 


|. 
4 Vitrotex is a class B insulation—use it to gain the advantages of 
n | 130 C “hottest spot” operations. MINIATURIZATION—now, with 
: Vitrotex, you get smaller devices for same output, with a satis- 
e factory life. For information about Vitrotex and other types of 
5 magnet wire, write—or even better—call on your nearest 
| Anaconda Sales Office. Anaconda Wire and Cable Company, 
| 25 Broadway, New York 4, New York. oReg. U. S. Pat. 52454 
| 


the right wire for the job 
® 
wire and cable | 
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804 Illinois Ave., AURORA, ILL. 
24 Platt St., HATBORO, PA. 





pulsion-start induction-run motors, desig. 
nated Type RA. Data are presented gp 
ratings, construction details, special feg. 
tures, and applications. Additional jp. 
formation includes a discussion of the 
wide range of available types, including 
dripproof and totally enclosed types, as 
well as models available for either ver. 
tical or horizontal mounting. Other 
types of available motors are briefly 
described. Leland Electric Co. 

Circle No. 63, Reader Inquiry Facility, page 205, 


ALUMINUM PRODUCTS GLOSSARY 
—Divided into four sections, 20-page 
glossary contains: definitions of sheets 
and plate products; miscellaneous terms 
applicable to sheet and plate products; 
definitions of extruded and tubular prod- 
ucts; and miscellaneous terms applicable 
to extruded and tubular products. The 
Aluminum Association. 

Circle No. 64, Reader Inquiry Facility, page 205, 


CLASS H INSULATION—Three-page 
technical bulletin describes the  prop- 
erties and applications of silicone var- 
nished glass cloth and tape. Available 
thicknesses, widths, and other informa- 
tion are also provided. Dow Corning 
Corp. 


Circle No. 65, Reader Inquiry Facility, page 205. 


MOTOR LINE—Four-page brochure de- 
scribes and_ illustrates representative 
models in an extensive line of polyphase 
and single-phase motors. Data are pre- 
sented on seven polyphase and _ four 
single-phase types with ratings and appli- 
cations for each. Wagner Electric Corp. 
Circle No. 66, Reader Inquiry Facility, page 205 


COUNTER TUBES — Complete with 
graphs, dimensional drawings, and other 
illustrations, 24-page booklet contains 
data on a variety of counter tubes, many 
of which meet the requirements of vari- 
ous government specifications. Informa- 
tion is also provided on corona-discharge 
voltage regulators and a shielded manual 
sample changer. Added feature is a 
section discussing halogen-quenched 
counter tubes. Anton Electronic Labo- 
ratories, Inc. 

Circle No. 67, Reader Inquiry Facility, page 205. 


SLIP CLUTCHES AND COUPLINGS— 
Complete with cutaway view, dimen- 
sional drawings, and tables, eight-page 
bulletin presents detailed information on 
a regular and light series of constant- 
torque slip clutches and slip couplings. 
Also described is a line of adjustable- 
while-running constant-tension clutches 
and couplings. Construction and oper- 
ating characteristics, dimensions, ratings, 
and other data are included. Useful 
reference data are also presented. The 
Hilliard Corp. 


Circle No. 68, Reader Inquiry Facility, page 205 


WORM GEAR SPEED REDUCERS— 
Containing 180 pages, catalog illustrates 
and describes each model in a complete 
line of worm-gear speed reducers, as 
well as worm and gear sets for built-in 
power transmission application. Engi- 
neering and application data are provid- 
ed for each unit, including dimensions, 


ELECTRICAL MANUFACTURING 





JULY 1952 


New test stand proves 


performance before engine 
meets chassis! 


In these Nankervis Hot Engine Test 
Stands, installed in one of the 
country’s newest automotive en- 
gine plants, 40-H.P. Howell Motors 
act as the test load for new engines. 
It’s an unusual application for elec- 
tric motors, but Howell Motors 
handle the job easily. 


Here, inefficient engine operation 
from poor carburetion, timing, igni- 
tion, etc., is detected immediately 
when horsepower does not reach 
prescribed standards. Faulty parts 
can be quickly replaced or adjust- 
ments made while the engine is still 
on the stand. 


Testing procedures like this one 


OWELL 


Red Band 
MOTORS 


make special demands on the elec- 
tric motors. Highest accuracy is a 
must. Howell Motors’ superior de- 
sign, quality materials and precision 
construction assure the perform- 
ance necessary for exacting oper- 
ations. 


You, too, can benefit by using 
Howell engineering services and 
precision-built Howell Motors from 
1/6 to 250 H.P. in standard NEMA 
frame sizes. Howell Motors do your 
tough jobs better, and at the same 
time give you economy through 
long life and trouble-free opera- 
tion. It will pay you to contact the 
Howell representative in your city 
or write to us today. 


HOWELL ELECTRIC MOTORS CO., HOWELL, MICH. 


Precision-built industrial motors since 1915 


® 
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weight, and ratings. Such subjects as 
special designs, applications, features 
and many other topics are discussed. A 
two-page detailed index is included. The 
Cleveland Worm & Gear Co. 

Circle No. 69, Re 


INVESTMENT CASTINGS — Twelve- 
page booklet discusses the advantages 
and techniques of precision investment 
casting, as well as the equipment and 
supplies —— Typical electrical and 
industrial parts are listed and illustrated, 
Alexander S: a ‘rs & Co. 
rcle No. 70, Reader 


OIL-DAMPED SOLENOIDS—Complete 
with circuit diagrams, cross-sectional 
views, and photographs, 14-page booklet 
discusses oil-damped dual solenoid units 
designed to provide equal power and an 
equal time-cycle for two-way and center- 
ing positions. Data are presented on an 
open unit and a totally enclosed oil- 
filled unit. Operation, construction de- 
tails, applications and circuit designs are 
among the topics covered. Scully Ma- 
chine Co. 

Circle No. 71, Re 


HEAT-RESISTANT FINISHES—Illus- 
trated four-page pamphlet describes a 
silicone-base heat-resistant finish for 
metal products. Information is provided 
on available colors, resistance character- 
istics, and methods of application. Typical 
case histories are also included. Midland 
Industrial Finishes Co. 
e No. 72, Ff 


SOLDERING MATERIAL — Four-page 
folder describes an extensive line of 
standard types and special shapes of 
soldering alloys. Included are _ rings, 
stampings, disks, and other types. A 
typical case history is discussed and 
illustrated. Kester Solder Co. 

No. 73, F t 


LIQUID DRIVES—Folder contains data 
sheets and an eight-page booklet de- 
scribing traction-type liquid drives for 
belt-driven and hub-mounted _ installa- 
tions. Construction details, special fea- 
tures, installation arrangements and ap- 
plications are covered. Cutaway views 
and other illustrations are included. 
G. E. Nelson Co. 
No. 74, 


ELECTRIC CONTROL COMPONENTS 

Illustrated 30-page booklet provides 
data on key switches and a variety of 
other electrical components, including 
limit switches, lamp jacks, jack strips, 
and rotary stepping switch rectifiers. 
International Automatic Electric Sales 
Corp. 

No. 75, 


STAINLESS STEEL FASTENINGS 

Illustrated 20-page catalog describes an 
extensive line of stainless steel screws, 
nuts, bolts and other types of fastenings. 
Data on each type are presented in tab- 
ular form. Useful features are the inclu- 
sion of a table listing decimal equiva- 
lents of fractions and a page devoted to 
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If you want all this in a 
tapered roller bearing... 


The 
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ted, GENEROUS RADIUS — for MICRO-INCH SURFACE FINISH 
greater shaft strength. —to minimize friction. 
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CHOICE OF 26 DIFFERENT 
an TYPES. 


CHOICE OF 5850 SIZES. 
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TIMKEN FINE ALLOY STEEL 
—specially developed to give long 
bearing life. 


SOFT STEEL CAGE—to keep 
rollers separate and prevent 
or scuffing. 





PRECISION MANUFACTURE TOUGH CORE —to resist shock. 


— which makes possible bear- 
ings with a maximum runout 
tolerance of less than 75 mil- 
lionths of an inch. 


POSITIVE ROLLER ALIGNMENT 
—to prevent skewing and give 
maximum Capacity. 


CASE-HARDENED BEARING 
SURFACES — to resist wear. 


... the tapered roller bearing 
you want is TIMKEN’ 


IMKEN® tapered roller bearings give you more _ the name “Timken”, the trade-mark of The Timken 
7. than any other make. Ten of these ad- Roller Bearing Company, Canton 6, Ohio. Canadian 
vantages are listed above. They result from the fact plant: St. Thomas, Ont. Cable address: “TIMROSCO”. 
that the Timken Company is the foremost producer 
of tapered roller bearings and leads in 1) advanced 
design, 2) precision manufacture, 3) rigid quality con- 


trol, and 4) special analysis steels. 


TAPERED ROLLER BEARINGS 





Be sure every tapered roller bearing you use carries 





NOT JUST A BALL = NOT JUST A ROLLER THE TIMKEN TAPERED ROLLER BEARING TAKES RADIAL AND THRUST LOADS OR ANY COMBINATION 
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INTERFERENCE ge. FILTERS 
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x / 


< There's a C-D for every known interference problem! Did you 
know that C-D makes and sells more interference filters than any one else? 
Chances are the solution to your filter problem is already waiting for you 
in our files. If we don’t have the answer, we'll find it for you. Write far cata- 
log to: Dept.H-72, Cornell-Dubilier Electric Corporation, General Offices, 
South Plainfield, New Jersey. 


CORNELL-DUBILIER 


world’s largest manufacturers of filters 


ANTENNAS ROTATORS CAPACITORS VIBRATORS CONVERTERS 


SOUTH PLAINFIELD, NEW JERSEY * NEW BEOFORD, WORCESTER AND CAMBRIDGE, MASSACHUSETTS * PROVIDENCE, RHODE ISLAND 
INDIANAPOLIS, INDIANA © FUQUAY SPRINGS, NORTH CAROLINA «+ SUBSIDIARY, THE RADIART CORPORATION, CLEVELAND, OHIO 
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| the properties and applications of the 


various types of fasteners. Star Stainless 


| Screw Co. 
| Circle No. 76, Reader Inquiry Facility, page 205 


| ELECTRICAL CONNECTORS — Illus. 
| trated eight-page bulletin describes a line 
| of small electrical connectors possessing 
| many special features. Advantages, con- 


struction details, shell sizes, and other 


| data are presented. Specifications and 


dimensional drawings are provided for 


| each model. Titeflex, Inc. 


Circle No. 77, Reader Inquiry Facility, page 205 


ELECTRICAL INSULATING TAPE— 
Small six-page folder describes a self- 
bonding plastics tape that fuses into a 
solid mass of insulation when applied. 
Other features of the tape are briefly 
discussed and its properties and avail- 


| able sizes covered. Applications are 
| listed and illustrations are included. 


Bishop Manufacturing Corp. 
Circle No. 78, Reader Inquiry Facility, page 205 


HERMETICALLY SEALED RELAYS 


| —Illustrated eight-page pamphlet de- 


scribes a line of hermetically sealed 
instruments designed to meet U. §. 
military requirements. Included are a 
circuit reclosing relay, miniature and 


| standard time-delay relays, and a run- 


ning time meter. Construction details, 
housing dimensions, applications, and 


| other characteristics are covered. The 


R. W. Cramer Co., Inc. 


| Circle No. 79, Reader Inquiry Facility, page 205 


| ENGINEERED SHIPPING CONTAIN- 


ERS—Illustrated 12-page brochure points 
out packaging and shipping savings 
made possible when containers are de- 
signed for specific products and _ pack- 
aging problems. Design and _ testing 
facilities are discussed and the advantages 


| and uses of an extensive line of con- 


tainers are described. Case histories are 
also included. General Box Co. 
le No. 80, Reader Inquiry Facility, page 205 


THREAD-CUTTING SCREWS—Com- 
plete with tables and illustrations, four- 
page brochure describes a line of thread- 
cutting screws. Data are presented on 
the sizes available in each of the types. 
Applications of the various screws are 
discussed. Eaton Mfg. Co. 

Circle No. 81, Reader Inquiry Facility, page 205 


PRECISION POTENTIOMETERS — 
Two-page bulletin, complete with dimen- 
sional drawing and other illustrations, 
presents the general specifications and 
special features of Series C-200 external 
phasing potentiometer. DeJur-Amsco 
Corp. 

Circle No. 82, Reader Inquiry Facility, page 205 


ELECTRICAL CONTACTS — Twelve- 
page catalog describes the properties and 
uses of a line of electrical contacts. 
Data are presented on the materials avail- 
able and their properties and special 
features. Applications of the various 
types of contacts are discussed in detail. 
Helpful feature of the catalog is a table 
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HIGH IMPACT. 





bridges the gap! 


KOPPERS 


PLASTIC 


“ 

Motacrs have long wanted a thermoplastic 
which combines the toughness and shock resistance 
of “high impact’ polystyrenes with the desirable 
characteristics of regular polystyrene. Koppers 
Modified Polystyrene MC 401 was developed to 
satisfy this need, and initial applications of this 
new Modified Polystyrene are being received en- 
thusiastically. 

Good shock resistance, toughness and finish sug- 
gest Koppers MC 401 for toys, refrigerator parts, 
household appliances and housewares as well as for 
battery cases and a wide variety of packaging 
applications. It is available in standard and special 
opaque colors. 
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MC 401 


REGULAR 


POLYSTYRENE 


Koppers MC 401 may be either injection-molded 
or extruded, and its molding characteristics, like 
its physical properties, combine the qualities of both 
regular and shock resistant polystyrenes. 

Write for free Bulletin. C-2-161-T which de- 
tails molding characteristics, physical and chemical 
properties and other information about Koppers 
Modified Polystyrene MC 401. This bulletin also 
contains information about Koppers Modified 
Polystyrenes MC 185 and MC 301. Koppers 
technical staff is anxious to help you develop new 
product applications for all Koppers Plastics. Phone, 
write or wire, and a Koppers representative will 
gladly call to discuss your problem. 


Koppers Plastics make Many Products Better and Many Better Products Possible. 





KOPPERS COMPANY, INC., Chemical Division, Dept. EM-7, PITTSBURGH 19, PA. 
SALES OFFICES: NEW YORK * BOSTON + PHILADELPHIA 


CHICAGO DETROIT 


modified polystyrene —Koppers MC 401— 


LOS ANGELES 
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listing recommended types of contacts tor 
various uses. Facilities for designing and 
fabricating contacts assemblies are also 
discussed. Gibson Electric Co. 

e No. 83, Reader Inquiry Facility, page 205 







STAMPING FACILITIES — Illustrated 
six-page brochure describes the Multi- 
Stamping process, which produces highly 
accurate stampings in one automatic 
operation. Available facilities and the 
advantages and limitations of the process 
are covered, Detroit Stamping Co. 

rcle No. 84, Reader Inquiry | ty, pag 
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COLD-DRAWN MECHANICAL TUB- 
ING—lIllustrated four-page brochure de- 
scribes the advantages of using seamless 
cold-drawn carbon — steel mechanical 
tubing in the production of hollow pre- 
cision parts. Tables of tolerances are 
included and mechanical properties of 
the tubing discussed. The Babcock & 
Wilcox Co. 

Circle No. 85, Reader Inquiry Facility, page 205 






















HEAVY-DUTY CONNECTORS Ilus- 
trated eight-page preliminary pamphlet 
describes a new line of heavy-duty plugs 
and receptacles based on U. S. Army 
Ordnance specification that have indus- 
trial and other applications. Construc- 
tion details, special features, available 
sizes, and coupling means are discussed. 
Cannon Electric Co. 

Circle No. 86, Reader | 













RADIOACTIVE TERMS One-page 
bulletin lists in alphabetical order defi- 
TIME GF OPERATING AWD nitions of 58 of the most commonly used 
words in the radioactive measurement 
MAINTENANCE PERSONNEL field. Radiation Counter Laboratories, 
Inc. 
le No. 87, Re 









CHECK THESE Designed to provide more efficient operation CONTROL KNOBS 


: Illustrated eight- 
EXCLUSIVE FEATURES: with the lowest maintenance costs, STEARNS page brochure describes a variety of 
* Magnetic Disc Brakes are the most easily ad- instrument and control knobs. Dimen- 


justed magnetic brakes on the market today. sions, available colors, mounting features, 


At all times you can see each operation of and other data are provided.  Special- 
@EXTERNAL MANUAL RELEASE : . cde i os ccaak. tes 









the brake through the action of the indicator. order features are also covered. Harry 
Brake can be manually re- In addition, this same indicator provides for Davies Molding Co. 
leased without removing the manual release without removing the brake rcle No. 88, Reader 
housing. Provides for visual woe. ie =. @ CLIPPER DIODE — Illustrated data 
indication of operation and e torque setting Is accomplished by sheet gives the dimensions and lists the 





turning the single torque nut — no problem 
here with critical adjustment of many nuts Type 719A clipper diode. Operating 
and springs. curves are supplied and maximum ratings 
djustm ini included. Lewis & Kaufman, Inc. 
Q@SIMPLE TORQUE SETTING ; Adjustment to compensate for lining wear ee eae a ae 
. ; : is easy, too. Just the turn of a screw driver ircle Mo. 69, Rea BATY POCIIIY ‘ 
Brake torque is easily set in 


. in the wear adjustment stud, accomplished 
one operation to the load without removing the housing. 
requirements. 


lining wear. general electrical characteristics of the 















RELAYS—Containing 40 pages, catalog 
presents data on an extensive line of 
196526 relays. Included are: hermetically sealed. 
time-delay, control, overload, sensitive, 
midget, telephone-type, and latching re- 
lays. Ratings, contact sizes and avail- 
able combinations, applications, design 
features and construction details are de- 
scribed. Advanced Electric & Relay Co. 

2 No. 90, Reader Inquiry Facility, page 20 

















© EASY ADJUSTMENT 

The adjustment for lining wear 
is made at a single point and 
without removing the housing. 













For copies of these publications 
Circle item number on postcard 
in Reader Inquiry Facility on 

page 205. 
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This handsome new DuaLock, offered by Sar- 
gent and Company of New Haven, Conn. is the 
result of many years of engineering research. 

Its simplicity, sturdy safety, ease of applica- 
tion and beauty of design assure a constantly 
increasing demand. Because of the skill with 
which fine precision parts are built into this 
greatly simplified lock it requires only an excep- 
tionally small cross bore. 

By using National retaining rings Sargent 
saves material, weight, space and assembly 
time—without sacrificing efficiency or strength. 

Examine your products—metal, wooden or 
plastic. Many products as well as many ma- 


chines can be redesigned to use 
retaining rings. Groove your shafts 
instead of wastefully cutting down 
larger shafts to form shoulders. And 
groove your housings too. / 

Our high grade steel rings assure greater sav- 
ings and greater margin of profit. 

Let us show you how retaining rings can do 
an efficient job for you. These inexpensive, effi- 
cient artificial shoulders save time, save weight, 
save space, save materials, save money. 

Write today for descriptive folder of many 
types of National retaining rings. 


THE NATIONAL LOCK WASHER CO. 


NEWARK 5, N. J. 


OW VU ote 


JULY 1952 


MILWAUKEE 2, WISCONSIN 





187 











en 


Feature Article 
REPRINTS 


aL eCTED feature articles from each 

issue of ELECTRICAL MANUFACTUR- 
ING are reprinted in complete form for 
convenient filing and to avoid mutilating} 
copies of the issue. Any qualified reader 
may secure, without charge, single copies 
of any new or previously announced title’ 
still available. Use the Reader Inquiry 
Facility on page 205 of this issue, or 
address a company letterhead request to 


i) 


























Units used for testing the 
contact drop and friction 
coefficient of Stackpole 
brushes 














J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 











Note that each reprint described below 
carries a key number which is repeated 
in the reprint subject list in the Reader 
Inquiry Facility. On one of the postpaid 
return cards, circle numbers for the re- 
prints wanted and mail. Quantities are 
limited, and when the initial supply for 
any title is distributed the item is with- 
drawn and no more requests can be filled. 


7 
You Can t Buy Sma | tor Brushes Two New Titles Announced 
Two additional feature articles are 


from a Catalo ' now ready for distribution. Requests for 
s ints, listed first below 


these reprints, , should 
be made promptly, since the supply is 
Getting the best brush for a specific fractional horsepower __ limited. 

ae far beyond rule-of-thumb selection. x What Price Accuracy in Instrument and 
Stackpole brush engineers tackle the job the one logical way: Servo Motors, June 1952, page 106. 
By ee or adapting a brush for that particular equipment Why it is often more economical to 
; under actual operating conditions. pay for military-type components of 
; greater performance than needed for 
Brush and commutator wear, noise, contact drop industrial feedback control systems. 
and other factors are carefully studied. Every detail (137) 

of springs, shunts, terminals, caps, clips or other _ 
Shae. ; Environmental Testing of Components 
accessories is closely analyzed. Operating Need Not Be Expensive, May 1952, 
‘ conditions of the motorized equipment and page 118. Use of military standards, 








‘Taking the frame temper- 
ature of a 300 amp. air- 
craft generator on test at 
the Stackpole brus 
laboratories 






























\ it’s peculiarities are taken into full account. advantages of environmental testing, 

healt eae he Biakdinaih f and standard procedures that can make 

i ae : pro n hundreds Oo the required tests at low cost; methods 

i \ cases—is a recommended brush that will suitable for both standard or special 

\ NOT A CATALOG! \ out-wear and out-perform previous types components and assemblies. (132) 
\ 1 used on that application. Guesswork is elim- Karlier Titles Available 

vhis 44-page Stackpole inated. You get pre-proven brush depend- 

\ Brush Users’ Guide contains i ability and performance! For many of the reprints announced 

a wealth of helpful data on de earlier, the initial print run has been 

Sielee aitheiiies ty tend Stackpole brushes are sold only to producers of original — gictributed and no more copies can be 

\ saloction and wee. Capysot equipment—not for replacement uses. supplied. Only those titles listed below 

on letteshoad roqued. $-. STACKPOLE CARBON COMPANY * still available through the Reader 


Inquiry Facility as this issue goes to 
St. Marys, Pa. press, and quantities in some instances 


are low. 
a Aluminum Magnet Wire, May 1952, 8 
pages. Design problems faced in 


changing over to aluminum for cost re- 
duction; reports on some initial pro- 
BETTER BRUSHES FOR ALL ROTATING ELECTRICAL EQUIPMENT | duction applications including a motor 
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“ Never again will I buy anything of theirs!” 


BEWARE the fury of a woman 
who finds she’s been sold some- 
thing with fasteners that stain fab- 
rics... or leave a greasy “ghost- 
mark”... and also fail to live a 
useful life as long as that of the 
garment itself. 


And who can blame her? Espe- 
cially when she’s the victim of an 
unnecessary substitute for Brass. 
For whether she knows those fas- 
teners are Brass or not, she knows 
she has no trouble with them in 
any way! And neither do fastener 


“Bristol-Fashion” means 


manufacturers (or any other Brass- 
fabricators). For there is no substi- 
tute for Brass in ease of forming 
and annealing ...or in freedom 
from“ metallergies” like blistering. 

Now what's all the shooting for? 
That’s a question that ought to be 
asked much more often, when cop- 
per production is on the steady in- 
crease, both here and abroad, to 
an extent which recently prompted 
the world’s largest producer to say 
this: “On the basis of the facts, 
there is no need to consider long- 


range substitution of other mate- 
rials forthe red metal”. So whether 
you are a user or fabricator of 
Brass in anything from fasteners 
to refrigerators ... stand fast, and 
don't settle for less. Yow ll get it, 
and sooner than you think. 


The Bristot BRAss CORPORATION, 
makers of Brass since 1850 in Bris- 
tol, Conn. Offices or warehouses 
in Boston, Chicago, Cleveland, 
Dayton, Detroit, Los Angeles, Mil- 
waukee, New York, Philadelphia; 


Pittsburgh, Providence, Rochester. 


Brass at its Best 
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OIL-DAMPED 


SS 


GIVES 
SMOOTH-QUIET 


2 WAY ACTION 


DC currents 


available in 
open or closed units 


The smooth stroke cycle of the 
new oil-damped solenoid gives 
equal power and equal time 
cycle for 2-way and centering 
positions. Recommended for 
control use wherever quiet mo- 
tion with moderate power is re- 
quired. Dual solenoid eliminates 
power loss between strokes. The 
Scully Oil-Damped Solenoid can 
be custom-made to meet your 
design and power requirements. 


For more information: 


MAIL THE COUPON TODAY 


SCULLY MACHINE COMPANY 
62 Walter Street 
Bridgeport 8, Connecticut 


| would like more information regard- 
ing the NEW Ojil-Damped Solenoid. 


Name of Firm 
Address 
City..... , 


Ee 
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SCULLY MACHINE COMPANY 
BRIDGEPORT, CONN., U.S.A. 


for home laundry equipment. (131) 


Hermetic Seals, April 1952, 8 pages. Ad- 
vantages and limitations of various 
basic methods for making sealed elec- 
trical connections to components; pot- 
ting compounds, encapsulating, plas- 
tics embedment, mechanical, soldered 
ceramic, and glass-to-metal seals. (107) 


Critical Evaluation of Potentiometers, 
December 1951, 8 pages. Survey of 
commercial, precision and special-pur- 
pose types; analysis of requirements 
for designed-in service. (121) 


Roller Chain Drives, April 1952, 8 pages. 
Review of selection factors that influ- 
ence performance and life for motor or 
machine drives; efficiency, center dis- 
tance, space, speed, angular velocity 


and reliability. (108) 


Introduction to Human Engineering in 
Product Design, March 1952, 12 pages. 
Why the operator must be considered 
as an essential element of electro- 
mechanical systems during the design 
stage; case histories, basic design fac- 
tors and definitions of terms. (130) 


JIC Electrical Standards Promote Safety 
and Ease of Maintenance, March 1952, 
8 pages. Viewpoints of major automo- 
tive users, backed up by typical ex- 
amples demonstrating the need for the 
special JIC provisions. (125) 


Improving the Corrosion Resistance of 
Metal Surfaces, February 1952, 8 
pages. Survey of currently used pre- 
conditioning materials and techniques; 
research developments in longer life 
finishes. (119) 


Substitute for Scarce Materials in Spring 
Design, February 1952, 8 pages. De- 
sign steps to take in replacing stainless 
steel and phosphor bronze. (124) 


The Case for Inherent Overheat Protec- 
tion for Motors, February 1952, 8 
pages. Advantages of temperature-lim- 
iting instead of current-limiting de- 
vices as built-in elements in fractional 
and integral-hp motors. (109) 


Limit Switches in Industrial Machine 
Control, January and February 1952, 
16 pages. Combined reprint presents 
mechanical and electrical characteris- 
tics of industrial and miniature 
switches; various tripping means and 
procedure for incorporating signal into 
circuit. (117) 


Research Progress in Dielectrics—1951, 
January 1952, 12 pages. Fifth annual 
review of the meetings of the Con- 
ference on Electrical Insulation; ma- 
terials for high-temperature service 


dominate. (116) 


Magnetic Parts by Powder Metallurgy, 
January 1952, 4 pages. Various ma- 
terials for sintered compacts and the 
effect of processing factors on mag- 


Wan 
Magnetic 
aay 
Components 


Model BK 985 


Better Performance — 
Uniformity — Stability — Because 
of 5 Precision Lapping Operations 


THE MODEL BK 985 narrow channel 
recording cartridge is typical of the 
advanced design and production 
quality of Brush Magnetic Record- 
ing Components. Brush engineering 
leadership in this field means im- 
proved basic design. Brush experience 
and skill in precision production 
means a product you can count on 
to do its job efficiently. 

Brush Magnetic Recording Com- 
ponents include a full line of single 
and multiple recording heads appli- 
cable to every type of tape recording. 

Write us for help on your magnetic 
recording problems. Your inquiries 
will receive the attention of capable 
engineers. Address Dept.EM-7. 


nar 


DEVELOPMENT COMPANY 
3405 Perkins Ave. * Cleveland 14, Ohio 
Piezoelectric Crystals and Ceramics 
Magnetic Recording Equipment 
Acoustic Devices + Ultrasonics 
Industrial & Research Instruments 
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machining material labor ‘\e\ 


PROMPT DELIVERY 





Products of our six plants include; Sleeve bearings in all de- \ 

EDERA signs and sizes; cast bronze bushings; rolled split-type bush- 
ings; bimetallic rolled bushings; washers; spacer tubes; pre- 
cision bronze parts and bronze bars. 


FEDERAL-MOGUL CORPORATION - 11063SHOEMAKER + DETROIT 13, MICHIGAN 
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Three phase rectifier 
transformer, provid- 
ing separate windings 
for control, filament 
and plate supply as 
a single unit. 















































DRY TYPE 


eT ERY 


TRANSFORMERS 


Here are three typical examples of transformers that have 
been designed by Hevi Duty engineers for specific appli- 
cations. Whether your needs are large or small for either 
standard or special transformers, you can depend on the 
engineering skill and modern manufacturing facilities of 
Hevi Duty Electric Co. to serve you. 





















































































Hevi Duty, 3 KVA type SIO transformer 
is part of a portable test box used by 
electric utilities for testing protective 
relays in the field. 


DUTY ELECTRIC COMPANY 


MILWAUKEE 1, WISCONSIN — 
Heat Treating Furnaces... Electric Exclusively 
Dry Type Transformers Constant Current Regulators 


& 
Open type three phase insulating trans- 
former for installation in control center 
cubicles. Primary voltages to 15 KV are 
available. 


HEVI 




























































Thermal Overcurrent Relays for Moty 


Trend Is to Smaller, Lighter Thermostats, 


















netic properties and density. (129) 









Protection, December 1951, 8 p 

How new designs with alterable ty 
ping time more precisely match mot, 
heating characteristics under all sey. 
ice conditions. (114 


Improved Components and Materials fq 
Reliable Electronic Equipment, No 
vember 1951, 12 pages. Report of the 
Signal Corps research program on com 
pleted and current projects. (138) 





November 1951, 12 pages. Staff sur. 
vey of sources of supply and types 
available; military needs for hermet. 
ically sealed miniatures are being re. 
flected in commercial types. (129) 


Engineering Manpower Shortage, October 
and November 1951, 8 pages. Com. 
bined reprint presents data on long. 
term aspects; staff survey discloses 
need for engineers; methods being em- 
ployed to meet the need. (136) 


Cast Resin Embedments, September 195], 
12 pages. Reissue of popular reprint 
describing a new design concept for 
miniaturization, unitized construction, 
and ruggedization; types of resins, 
production techniques, selected case 


histories. (128) 





Specifications for Electrodeposited Coat- 
ings, September 1951, 8 pages. An 
analysis of the varied plating stand- 
ards in common use brings order to a 
confusing situation. (110) 


Dual-Element Fuses for Motor Protec- 
tion, September 1951, 8 pages. Time- 
lag and current-limiting characteristics 
obtainable, and design procedure for 
selecting ratings. (113) 


Effect of Voltage Spreads on Motors and 
Control, August 1951, 8 pages. In 
selecting motor and control compo- 
nents actual fluctuations rather than 

nominal voltages must be used. (127) 





Vacuum Tube Sockets for Industrial 
Equipment, July 1951, 8 pages. Types 
available for low loss, reduced leak- 

age, resistance to vibration, humidity 

and repeated replacement; design sug- 

gestions in selecting sockets. (112) 





Fhp Induction Motors Made in NEMA 
Standard Frames, July 1951, 8 pages. 
An analysis of horsepower assignments 
made by the manufacturers to frac- 
tional-horsepower motors. built to 
NEMA frames 42, 48, 56 and 66, in 
accordance with standard methods of 


rating. (122) 


Fluorocarbon Resins — Properties and 
Applications Appraised. Reissue of 
combined reprint. August and Sep- 
ember 1950, 20 pages. New class of 
high-temperature stable, chemically 

nonreactive materials of high dielec- 
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THIS KNOW-HOW means better molded plastics for you 


It’s a know-how gained from more than thirty-four years of 
consistently molding high quality plastics—from intricate 
electrical and industrial parts to giant one-piece cabinets 
and housings. It’s the know-how of direct experience... 
backed by the extensive facilities of one of America’s largest 
custom molders — General Industries. 


Write for General Industries 16-page booklet, “Your Product 
in Plastic’, describing our extensive modern facilities for 
handling every phase of your molded plastic requirements. 


THE GENERAL INDUSTRIES CO. 


DEPARTMENT PB °* ELYRIA, OHIO 
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THE MOST COMPLETE LINE 


— 


Stancor is, of course, one of the world’s largest 
producers of special design transformers for use in 
all types of electronic equipment. 


In addition, Stancor has the most complete stock 
line in the industry for use in your prototypes or lab 
equipment. If you need one or a hundred transform- 
ers in a hurry, you can probably find the type you 
need in the Stancor catalogued line. They are quickly 


available through the Stancor parts distributor in 
your locality. 


The new 24 page Stancor catalog lists 475 trans- 
former and related components. Ask your Stancor 
distributor for a FREE copy, or write us directly. 


ik THE Ld : an: > 


JUST PUBLISHED! 


STANDARD TRANSFORMER CORPORATION 


3570 ELSTON AVENUE, CHICAGO 18, 


ILLINOIS 


tric value. Part I analyzes the prop. 
erties of these new resins; Part qj 
discusses specific applications. (128) 


Hermetically Sealed Components for Ip. 
dustrial Control, July 1950, 8 pages 
(Reissue.) Complete survey of sealed 
and evacuated or gas-filled components 
designed to prevent failure caused by 
climatic conditions common to indus. 
trial equipment. (115) 


\ JiMEN the remaining supply for q 
title appears to be insufficient to 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader In. 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in- 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
be filled as long as the supply lasts. 


Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 


Report on Dielectric Research, February 
1951, 12 pages. Practical developments 
emphasized in the 1951 conference. 


Fuses vs Circuit Breakers, February 1951, 
4 pages. Motor protection require- 
ments analyzed; selection chart for pro- 
tective devices. 


Relay Circuit Ideas from Miniature Train 
Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 


Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 


and 2500 C. 


Protective Controls for Low-Voltage In- 
dustrial Motors, May 1951, 12 pages. 
Functions of circuit breakers and cur- 
rent-limiting fuses. 


Oiltight Wiring Systems Are Possible, 
June 1951, 12 pages. Problems in 
improvising with building construction 
materials in meeting wiring standards. 


Behavior of Insulating Materials at Radio 
Frequencies, July 1951, 4 pages. Break- 
down strength, dielectric constant and 
dissipation factor for 16 materials. 


A Practical Approach to Color in Design, 
July 1951, 12 pages. Why and how 
color is specified in design of appli- 
ances, instruments and __ industrial 
equipment. 


Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 
Electron tube measures displacement; 
linear and phase-sensitive amplifiers 


ELECTRICAL MANUFACTURING 





In the home or plant, the cry of “fire” is always 
frightening, and infinitely more so if the extin- 
guisher fails to work. 
Based on several such experiences, and goaded 
by the conviction that “any fire costs more than 
a dependable fire extinguisher,” founders of The 
Phister Manufacturing Company of Cincinnati, 
AIR PRESSURE way back in 1918, decided to design an extin- 
_ guisher “superior to any on the market” and 
combining these four musts: 


—Ss Oe Tt &oFrTses & Ss w 


LIQUID LEVEL ae : t 
INDICATOR It must maintain constant air pressure—with- 


out pumping. 


LIQUID CHAMBER It must be ready to go into operation in- 


OUTER SHELL stantly . . . even after years of disuse. 
6” 0.D. x .050” SEAMLESS 


COPPER TUBE Air pressure and liquid level gages must in- 
dicate condition at a glance. 

COMPRESSED AIR 

CHAMBER Most important, dependable, corrosion-re- 

sistant metals must be used to eliminate the 

SEAM! ESS COPPER TUBE most common cause of failures. 

PUMP CASING , . BL , 
Since the first Phister Extinguisher was built to 
these specifications, there has not been a single 


SEAMLESS BRASS TUBE record of failure by corrosion. 
HAND PUMP (FOR 


RECHARGING: Over the years, The American Brass Company 
AIR-LINE CONNECTION has supplied Phister with Anaconda Copper and 
ns Copper Alloys in many commercial forms, fill- 
ing precise requirements of corrosion resistance, 
CAST RED BRASS close-tolerance dimensions and low-cost fabri- 
oo (TUBE = cating qualities. Perhaps our Technical Depart- 
MACHINED) ment could work with you in a similar way? 
Write The American Brass Company, General 
Offices, Waterbury 20. Connecticut. 5291 


You can depend on 


Phister Fire Extinguishers, featuring “all copper and 
brass construction,’ are made in a variety of porta- 
ble sizes and are readily recharged after use. Cop- 
per and copper-alloy components provide high 
resistance to corrosion. Other Anaconda Alloys are 


used for valve parts, packing nuts, couplings, bush- COPPER & COPPER ALL OYS 


ings, gage guards, hose clips, pump parts, etc. 
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tric value. Part I analyzes the prop. 
erties of these new resins; Part qj 
discusses specific applications. (123) 





























































Hermetically Sealed Components for Jp. 
dustrial Control, July 1950, 8 pages 
(Reissue.) Complete survey of sealed 


and evacuated or gas-filled components 
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trial equipment. (115) 





JWMIEN the remaining supply for 

title appears to be insufficient ty 
meet the expected number of requests 
for another month, it is withdrawn from 
the listing in this department and no 
longer offered through the Reader Ip. 
quiry Facility. It is difficult at times to 
anticipate the actual number of requests 
that will be received, and in a few in. 
stances a modest supply has remained at 
the conclusion of the listing. For the 
following reprints previously included in 
this department, letterhead requests will 
be filled as long as the supply lasts. 





Reliable Electronic Equipment, January 
1951, 4 pages. Report of work done at 
ONR on both military and industrial 
equipment. 





Report on Dielectric Research, February 
1951, 12 pages. Practical developments 
emphasized in the 1951 conference. 





Fuses vs Circuit Breakers, February 1951, 

4 pages. Motor protection require- 
ments analyzed; selection chart for pro- 
tective devices. 





Relay Circuit Ideas from Miniature Train 

Control, March 1951, 4 pages. Four 
selective control functions with power 
line control. 





Developments in High-Temperature Met- 
als and Ceramics, March 1951, 8 
pages. Electrical and mechanical prop- 
erties for materials used between 1000 


and 2500 C. 





Protective Controls for Low-Voltage In- 





Stancor is, of course, one of the world’s largest dustrial Motors, May 1951, 12 pages. 
producers of special design transformers for use in Functions of circuit breakers and cur- 
all types of electronic equipment. svancen | rent-limiting fuses. 
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In addition, Stancor has the most complete stock p= Oiltight Wiring Systems Are Possible, 
line in the industry for use in your prototypes or lab , 9 a "9 June 1951, 12 pages. Problems in 
equipment. If you need one or a hundred transform- P 3 J , tg improvising with building construction 

S GT materials in meeting wiring standards. 


ers in a hurry, you can probably find the type you ? @ . ‘ 
need in the Stancor catalogued line. They are quickly SS 


F | uO Behavior of Insulating Materials at Radio 
available through the Stancor parts distributor in , 2 Frequencies, July 1951, 4 pages. Break- 
your locality. iinet J) down strength, dielectric constant and 


: dissipation factor for 16 materials. 
The new 24 page Stancor catalog lists 475 trans- om 


former and related components. Ask your Stancor JUST PUBLISHED! A Practical Approach to Color in Design, 
distributor for a FREE copy, or write us directly. July 1951, 12 pages. Why and how 
color is specified in design of appli- 
inces. instruments and _ industrial 
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Movable-Electrode Transducer in Dy- 
namic Balancing, July 1951, 8 pages. 


f Electron tube measures displacement; 
Bini j linear and phase-sensitive amplifiers 
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n In the home or plant, the cry of “fire” is always 
: frightening, and infinitely more so if the extin- 
in guisher fails to work. 
il Based on several such experiences, and goaded 
by the conviction that “any fire costs more than 
ry a dependable fire extinguisher,” founders of The 
at Phister Manufacturing Company of Cincinnati, 
al AIR PRESSURE way back in 1918, decided to design an extin- 
_ guisher “superior to any on the market” and 
y combining these four musts: 
ts LIQUID LEVEL ea , : 
INDICATOR It must maintain constant air pressure—with- 
| out pumping. 
- LIQUID CHAMBER It must be ready to go into operation in- 
OUTER SHELL stantly ... even after years of disuse. 
6” 0.D. x .050” SEAMLESS 
COPPER TUBE Air pressure and liquid level gages must in- 
’ dicate condition at a glance. 
r COMPRESSED AIR 
S CHAMBER Most important, dependable, corrosion-re- 
sistant metals must be used to eliminate the 
SEAM" ESS COPPER TUBE most common cause of failures. 
PUMP CASING 


Since the first Phister Extinguisher was built to 
these specifications, there has not been a single 


SEAMLESS BRASS TUBE record of failure by corrosion. 

HAND PUMP (FOR Over the years, The American Brass C ‘ 
RECHARGING: ver the years, lhe American brass Company 
AIR-LINE CONNECTION has supplied Phister with Anaconda Copper and 


IS IN BONNET : : : 
Copper Alloys in many commercial forms, fill- 


ing precise requirements of corrosion resistance, 
CAST RED BRASS close-tolerance dimensions and low-cost fabri- 
eae (tuBE = cating qualities. Perhaps our Technical Depart- 
MACHINED) ment could work with you in a similar way? 
Write The American Brass Company, General 
Offices, Waterbury 20. Connecticut. 5291 





You can depend on 


Phister Fire Extinguishers, featuring “all copper and 
brass construction,”’ are made in a variety of porta- 
ble sizes and are readily recharged after use. Cop- 
per and copper-alloy components provide high 
resistance to corrosion. Other Anaconda Alloys are 
used for valve parts, packing nuts, couplings, bush- 
ings, gage guards, hose clips, pump parts, etc. 


COPPER & COPPER ALLOYS 
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WITH 


HELLLOM MSERTS 


These stainless steel wire in- 
serts strengthen threads so 
greatly that stripping is com- 
pletely eliminated in the hun- 
dreds of electrical products 
and components where they 
are now used. They allow you to utilize the full tensile strength 
of each cap screw in aluminum, magnesium, copper, brass, bronze, 
white metal, fiber and plastics. 

You can...use smaller cap screws...use fewer cap screws... 
use shorter thread engagements...use cap screws to eliminate 
studs or nut-and-bolt assemblies...use lighter bosses and flanges. 

Heli-Coil wire inserts, easily wound into slightly oversize tapped 
holes, remain permanently in place, provide easy-running internal 
threads that are immune to wear, galling and corrosion. 

The result is an improved product...cleaner in design, lighter, 
easier to service...frequently at reduced manufacturing cost. 

Case histories, pointing up these benefits, are presented in 
Heli-Call, new engineering periodical which is yours for the asking. 
Mail the handy coupon today. 
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1 HELI-COIL CORPORATION 
i 287 SHELTER ROCK LANE, DANBURY, CONN. 
: [) Please send catalog, giving full engineering specifications 

i [) Please send Heli-Call, a free case-history periodical 

I 

] a ech cchncicieaesigsimtieontitesanciihmaricanniniceceninaens WOT 
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1 COMPANY. eemeniainiabant 
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j ADDRESS. 
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g city. ZONE_STATE_@ 1712 
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operate meters showing magnitude and 
position of unbalance. 


Electrical Properties ‘of Glass-Fibe, 
Paper, August 1951, 8 pages. Insulat. 
ing material with exceptional electricg] 

and thermal stability. 


Nomograph — Horsepower in Rotating 
Machinery, November 1951, 1 page, 
Alignment chart covering torque range 

from 1 to 10 oz-in. 


Bulk quantities (five or more) of any 
reprint listed here for which a supply is 
still available may be obtained at the 
following prices per copy on orders ac. 
companied by remittance: 


Quantity | Number of pages in reprint 


ordered 4to8 12 16ormore 





5 $0.50 $0.60 $0.70 
10 0.35 0.45 0.55 
25 0.30 0.40 0.50 
50 0.25 0.35 0.45 








Add 3 per cent sales tax for New York 
City deliveries. 


Combined Reprints 


AS a service to readers who need file 
IX copies of related articles in ELEc- 
TRICAL MANUFACTURING On some subject 
of current interest, selected titles from 
recent bibliographies have been com- 
bined in separate reprints. Subjects cur- 
rently available include: Magnetic Am- 
plifiers, Servomechanism Design, and 
Motor Protection. Copies are obtainable 
at prices listed below on orders accom- 
panied by remittance (plus 3 per cent 
sales tax for New York deliveries). Ad- 
dress orders to 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


To keep handling expense (and price) 
to a minimum, these combined reprints 
are offered only on orders accompanied 
by remittance. Prices include mail or 
shipping expense. Grouping of orders is 
encouraged; note that additional copies 
in any one shipment are offered at a 
substantially lower price. 

Booklets are 8% x 11 in., printed on 
heavy paper and saddle stitched. Each 
article is reprinted in full with all orig- 
inal illustrations, tables and charts. Each 
booklet also includes a complete anno- 
tated bibliography of related articles 
appearing in ELECTRICAL MANUFACTUR- 
ING. 


Magnetic Amplifiers 


Combined reprint of the four articles 
on “Applying Magnetic Amplifiers,” by 
Dornhoefer and Krummenacher pub- 
lished in 1951, plus two related articles 
on the application of magnetic amplifiers 
to motor speed control are included in 


ELECTRICAL MANUFACTURING 













































The only miniature 
snap switch 


where size and high rating 
come to terms with cost 
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Illustrated: Model BP, single-pole, double-throw, 15A., 125V. A. C. Overall length, 14” 


No other snap switch, of comparable size or rating, 
can match the high-standard performance record or 
low cost adaptability of TyNiswitcn. Consider its 
significance in terms of present or future product designing. 
TYNISWITCH is a small, compact, snap-action unit 
that features simplified construction principles—principles 
that permit high load switching in a minimum space 
and yet eliminate the need for costly, non-functional bulk 
in new or redesigned products. Its performance is 
flawlessly smooth and dependable . . . superior to that 
of many of the larger, more expensive units. And, as 
conclusive laboratory tests have proven time and 
again, TYNISWITCH is consistently reliable at high 
operating speeds . . . for over millions of cycles... 
and at a lower cost. 
Why not investigate these important production 
and design advantages now? New TYNISWITCH models 
can be developed economically for your particular 
applications or you can select conventional circuit 
arrangements from a variety of standard stock models. 
Write for complete details. Tyniswitch Division, 
The Sessions Clock Company, 102 East Main Street, 
Forestville, Connecticut. 


















ALL TYPES OF 
CONSTRUCTION 
NOW AVAILABLE 
AT LOW COST 


















MOLDED OR FABRICATED TYPES 
FOR LOWEST POSSIBLE COST 







































CALL, WRITE OR WIRE TODAY FOR 
QUOTATIONS ON YOUR REQUIREMENTS 


INSTRUMENT 
CORP. OF AM 


ree anil iit anil: 





Modern production techniques, 
and 30 years of “know-how” 
make it worth your while to 
send samples or blueprints to 
(KNOX) for the QUALITY and 


UNIFORM Electrical 
Specialties you need. 


Porcelain 


WET AND DRY PROCESS 
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Assemblies of these types can be supplied at low cost. 


Quality 1s the highest in the industry. Dimensional 
accuracy and other characteristics are excellent and 
these units are highly recommended for instruments 
such as synchros. 






ONE PIECE ELECTRO-PLATED 
TYPES FOR EXTREME ACCURACY 


Wherever extreme dimensional precision, accu- 
rate concentricity, and high dielectric qualities are 
required the electro-deposition method is recom- 
mended ...the production of which is licensed 
under an exclusive arrangement with the Electro 
Tec Corporation. This well-known process is most 
satisfactory for miniatures and sub-miniatures 
down to .035” diameters. 
ULTRA-MODERN, COST REDUCING, NEW PRODUC- 
TION FACILITIES—The last word in plant, equip- 
ment and skilled personnel are grouped here to 
provide fast delivery at 
lowest unit cost. 


BLACKSBURG, VIRGINIA 


orgie HS 








KNOX PORCELAIN CORP., tT Wana 


this 40-page reprint. The series of fou 
articles cover the effect of design factogs 
on performance, and procedure to follow 
in selecting the best combination 4 
rating, power gain and core material for 
minimum size and cost. 

Single copies of 40-page “Applying 
Magnetic Amplifiers” are obtainable for 
$1.50 each; additional copies in any one 
shipment are $1.00. 


Servomechanisms 


Combined reprint of seven feature 
articles on related phases of the design 
of feedback control or servo systems and 
four shorter articles on representative 
servo control applications are combined 
in this 56-page booklet. Included are 
the four Herst articles in 1950 and 195] 
on basic fundamentals of servo systems, 
types of systems, amplifiers, and elec- 
trical and mechanical design factors, 
Three additional articles cover the full 
range of transducers including synchros, 
movable-electrode tubes, movable-core 
transformers, and a_ table listing and 
comparing 17 specific types. Applications 
described are: contour follower systems, 
dynamic balancing machine, stress-strain 
recorder, motor speed control, hydraulic 
piston synchronizer, tension control, and 
others. 

Single copies of 56-page “Designing 
Servomechanism Systems” are obtainable 
for $2.00 each; additional copies in any 
one shipment are $1.25 each. Prices on 
single shipments of 10 or more copies 
will be quoted on request. 


Motor Protection 


Combined reprint of the complete se- 
ries of eight feature articles appearing 
in ELECTRICAL MANUFACTURING on vVari- 
ous approaches to the problem of pro- 
tecting motors and other power sources 
from overload while providing short-cir- 
cuit protection to circuits and wiring. 
Also included four other shorter 
articles on related subjects. For an anno- 
tated list of these articles see the bibli- 
ography appearing in the June issue on 
page 308. Subjects covered include: In- 
terpretation of ratings, calculating motor- 
temperature fuses vs circuit 
breakers, dual-element fuses, thermal 
overload relays, inherent overheat pro- 


are 


curves, 


tection and fully magnetic circuit 
breakers. 
Single copies of 52-page “Overload 


Protection for Electric Motors” are $1.50 
each; additional copies in any one ship- 
ment are $1.00 each. 


numbered reprints 
Use the Reader Inquiry Facility 
to secure single copies supplied 
without charge 

reprints previously listed 
Write for single copies avail- 
able while the supply lasts 


combined reprints 


Send remittance with the order 
to Reader Service Dept. 
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electric motors 


Four up-to-the-minute plants, utilizing the accumulated en- 


are hacked gineering and manufacturing experience of seven generations to 


produce the finest type electrical equipment, that’s ACEC—Ateliers 


h 710 Y 9 de Constructions Electriques de Charleroi, of Belgium. 
y al$ And_ world-famous ACEC 


motors are now immediately 


available to American customers from warehouse stocks in the 


Designing & United States. 


Conforming strictly to NEMA FRAMES AND SPECIFICA- 


s * 
Engineering TIONS, these 1-phase and 3-phase motors are not only products of 


long experience and scientific research, but of extreme care in 


manufacture and close attention to mechanical precision. They are 


a 
Experience built to give every possible satisfaction in service . . . to uphold the 


world-wide reputation for excellence that ACEC equipment has 


stablished. 
plus esta 


Branches and representatives of ACEC are located throughout 
50 countries, and service in the United States is available from 232 

4 Modern DISTRIBUTORS AND SERVICE SHOPS across the nation. 
Whatever your electric motor requirements, write, wire or 


Plants telephone the nearest ACEC office or representative—or communi- 


cate with us directly in New York. Inquiries and orders receive 















prompt attention. 


NOW ON HAND 


ine Dine 


\ Integral Horsepower Electric Motors— 
pe rive® 


NEMA 
FULLY GUARANTEED 


Available in the following types: 


m 
Open Drip Proof Motors 
Totally Enclosed Fan Cooled 
; Motors 


Pump Motors: 


Style “C” Face Mounted 

Style “P” Vertical Solid Shaft 

Vertical Hollow Shaft 
Adjustable Speed Schrage Motors 


MOTORS EXCEEDING 200 HP. BUILT TO ORDER 
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This tiny G-E Ozone 

Lamp produces ozone, an 

activated form of oxygen, which 

chemically destroys objectionable 

odors. It substitutes the fresh, 
clean smell of outdoors. 


Use it to add 
SALES APPEAL 


to your product 


The 4-watt G-E Ozone Lamp 

is so small it is easy to design 

into your product— giving it added 
value and sales appeal. 


‘4 


NW 
G-E Ozone Lamps are now used in: 


Kitchens and Bathrooms 


Clothes washers and dryers 
Public Toilet Rooms 


Refrigerators 


Air Conditioners 
Nurseries 


As the G-E Ozone Lamp is an electric discharge lamp, it must be 
used with a ballast. Get complete information on this versatile new 


lamp by writing to General Electric, Div. 166-EM-7, Nela Park, 
Cleveland 12, Ohio. 


You can put your confidence in— 


GENERAL @@ ELECTRIC 
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G-E OZONE LAMP 


Coors 













Associations 
and Societies 


Coolidge Awarded Li Medal 


Columbia University has awarded the 
Li Medal to Dr. William David Coolidge, 
General Electric Co., for his role in the 
development of ductile tungsten, which 
made possible the use of this element in 
electrical illumination. The Li Award 
has been created to recognize scientific 
activity in the utilization of tungsten, 
The award consists of a citation, a gold 
medal and a prize of a thousand dollars, 





ASTM Selects Painter 


The American Society for Testing Ma- 
terials has appointed Robert J. Painter 
treasurer of the Society. He succeeds 
John K. Rittenhouse, who has retired 
after 43 years of service with this tech- 
nical group. Mr. Painter will continue as 
associate editor of the ASTM Bulletin. 


WCEMA Increases Its Membership 


Corporate membership in the West 
Coast Electronic Manufacturers’ Asso- 
ciation now exceeds 100. In addition to 
the San Francisco and Los Angeles Coun- 
cils, which draw their membership from 
these two areas, the Association also has 
members in Arizona, Oregon, and Wash- 
ington. The trade group is currently 
preparing a directory of its members 
with a comprehensive index of the prod- 
ucts they manufacture. 


Griffith Receives Award 


Palmer W. Griffith, West Coast tech- 
nical service director of American Cyana- 
mid Co., has received the eleventh annual 
John Wesley Hyatt Award “for achieve- 
ment of wide importance to the plastics 
industry.” The award consists of a gold 
medal and a thousand dollars. Mr. 
Griffith was cited for his research work 
on melamine. The John Wesley Hyatt 
Award is offered annually to an_indi- 
vidual who, in the opinion of the award 
committee, has made the greatest con- 
tribution to the progress of the plastics 
industry during the preceding year. The 
sponsor of the award is the Hercules 
Powder Co. 


FLA Certified Lamps Now Available 


The Fluorescent Lighting Association 
has authorized the manufacturers of 
Certified Cold Cathode lamps to begin 
shipping lamps marked “FLA Certified.” 
Each approved lamp will bear the certi- 
fication seal clearly stamped near the 
end. Appropriate labels bearing the no- 
tice of certification will also appear on 
each shipping carton. The certification 
seal will designate the certified lamps 
as either Type L.P. or H.P. Type L.P. 
lamps have a lamp life of 15,000 hr; and 


ELECTRICAL MANUFACTURING 





the 
ige, 
the 
ich 


ard 
ific 
en 


Md 






ll ¢ WW 
‘d 
‘| a GAC fastener... 
You wouldn’t intentionally slow down your 
production lines with inefficient tools or use the 
: wrong machine for the job at hand. Isn’t it equally 


logical to make sure that every fastening job is done 
with a fastener that is “just right’? 


) Differences in hardness and thickness of the tapped 


material require selection of the right type of tapping 
screw thread. This, in turn, works best with 


4 ‘i 
selection of the right hole size. eee specify 


Lamson fastener engineers can advise you how to 


reduce the variety of fasteners and sizes at each ON 
assembly station, cut costs and improve assembly. 


Lamson control of quality and Lamson design produce 


s 
low drive torques—high strip torques. Solve your tapping screws 


fastening problems with Lamson Tapping Screws, 











The LAMSON «& SESSIONS Co. 


1971 West 85th St. « Cleveland 2, Ohio 
Plants at Cleveland and Kent, Ohio + Birmingham « Chicago 







Check the products below that interest you; tear off bottom of ad 


and send to us for complete information. 
Se (ee Se ee ee ae ae ee ee eee ee ee eee ee 


MACHINE SCREWS I SEMS i TAPPING SCREWS | CAP SCREWS 
Precision made for 3 Pre-assembled Choice of round, “1035” Hi-Tensile 
fast economical lockwashers on i pan, truss, flat oval, I Heat-treated steel. 
assembly. { tapping and mo- | hexagon and Phil- { 
chine screws. lips heads. 
Sox ame noe wre oe eos Cal eee a =~ oe en wee i ae mee ' cel nee a men sre ve eee — iL se ene ee eae nt eee eet o 
= SQUARE AND HEX I LOCK NUTS l “1035” 
COTTER PINS 
aes — ‘ = manent, wine. j Steel, brass, alumi. | —_e 
s 7 = tion proof. Can be ; ae Cup point type, 
\e\ Semi-finished, hot num and stainless 
\e) ; i used repeatedly. fj steel. ; hardened and 
= pressed, cold heat-treated. 
aa punched. i | | 
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special shallow thread 





d cost per core , 

:. a assemblies (less _reaal y) 
nsformer core | 
4 selene” by elimination of metal inserts 


nin 
5, Hexagonal hole design — top tuning | 
6. Saving of critical materia 7” , | 
tronic and Radio set designers are ed | 
i he advantages of the Threaded Core. oor pang i 
on bstitutions for Insert Cores are one a ee 
ae ‘cab design, greater economy, sta ae 
Sane oe have been the result. Part an 
performa 


sais, 
: : hrough the elimi 
; ‘ly be visualized thre 
reductions can er a vad simplified assembly. 



















































Television, Elec 


tion of brass scre : wdriver ed 

ded Iron Cores are blank-formed nel 
eng holes. The blank is then extern > yin self: i 
slots or hex ead grinder. Your threade So 
on a centerless oil form. 


he serrated paper © 


f 
anes ie fected by the type ° 
SS s the advantages of 


taps itself through t 


aded core permea ; 
te selected. The table illustrate 


selecting finer and shallower threads. 






° ter Tolerance 
as 2 Diame 
PERME A as came ae Permeability 
“5. 705 ia Per Cent ° The permeability | _* 
* threaded core ! 
Thread Form Change « caaiiedl by varying the 
MY i -22 * outside diameter. 
\ MW itch 4 rs 
oe -14 : oO. D. Permeability 
oe a 13 : tolerance tolerance 
ia 32 pitch a , eres 
28 shallow pitch -7 4% +0.00 a 
iim 65 % +0.002 + 
-6. . 


Nig hallow pitch 
a Threaded Cores having the least 


permeability drop during threading usually provide the 
hi hest Q as smaller coils (less co er are re vired 
to achieve the given inductance. 


Threaded Core Size 
| strength is attaine 


and Strength 
d in the Threaded Core 


e of the effective 
f finer threads because hall not 
nt nesta The ratio of length to ator economical 
— han 1 to 1, nor more ences 0.181; 0.238; 
be ee (Standard Diometers: 0.159; 0.181; 
core : 


0.249; 0.304.) 
Radio Core Qua 


i tured, a 4 
= Radio Cores mart srnechanical and electrical tol 
cial a 


te : 
i i ncoming inspection & 
resulting in lower in = 
psoas +B costs ‘on the part of the custom 


Greater physica 





lity Control 


re produced with spe- 












For more detailed Threaded 
Core information—Write for :! 
Samples, designs and Spe-" 
cific Costs, Dept. EMS752. 
Technical Data Booklet ‘‘En- 
sreewed Radio Cores” No.: 
M752. ‘ 









CALENDAR OF MEETINGS 


Aug. 19-22—Pacific General Meet- 
ing, American Institute of Elec- 
trical Engineers, Phoenix, Ariz. 


Sept. 8-10—Centennial of Engineer- 
ing, sponsored by the American 
Society of Civil Engineers, Conrad 
Hilton and other hotels, Chicago, 


Sept. 8-10—Third National Stand- 
ardization Conference, sponsored 
by the American Standards Asso- 
ciation, Museum of Science and 
Industry, Chicago. To be held in 
conjunction with the Centennial 
of Engineering. 











Sept. 8-12—Seventh National In- 
strument Conference and Exhibit, 
sponsored by the Instrument So- 
ciety of America, Cleveland. 















Sept. 8-13—National Technical 
Conference, sponsored by the Illu- 
minating Engineering Society, 
Edgewater Beach Hotel, Chicago. 



























Sept. 29-Oct. 1—Eighth Annual 
National Electronics Conference, 
Sherman Hotel, Chicago. 









Type H.P., a lamp life of 25,000 hr. 
Lamps are guaranteed for a minimum of 
one year, although individual manufac- 
turers may guarantee their lamps for a 
longer period. Eight manufacturers are 
among the first group authorized to sell 


FLA Certified Lamps. 


PEI Open to New Members 


The Porcelain Enamel Institute is now 
accepting new members from three types 
of manufacturers. These consist of: 
“captive” porcelain enameling plants 
(manufacturers of refrigerators and other 
porcelain enameled products who have 
their own enameling facilities); suppliers 
to the industry, including those allied 
with frit manufacturers; and independent 
porcelain enameling companies engaged 
in enameling the products or components 
of other manufacturers. PEI new mem- 
bership applications are handled by the 
Porcelain Enamel Institute Development 
Committee, 1010 Vermont Ave., N. W., 
Washington 5, D. C. 


Plastics Society Elects President 


At its Annual Business Meeting, The 
Society of the Plastics Industry, Inc. 
re-elected Gordon Brown as its president. 
Mr. Brown, a vice president of The 
Bakelite Co., Division of Union Carbide 
& Carbon Corp., was a founder of SPI 
fifteen years ago. 
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highlights 
vital role of 





Packaging a “wonderdrug”’ 
under completely sterile con- 
ditions. Copper and brass play 
an important part in equipment. 


Powerful antibiotics produced from mold cultures have been 
perfected which are proving highly effective in combating blood 
poisoning, virus and bacterial pneumonia, whooping cough, strep 
| throat, typhus and many other diseases which have plagued 
humanity for centuries. Sterile conditions and purity are constants 
which are maintained in their manufacture largely through spe- 
cialized equipment which is highly dependent upon copper and 
copper base alloys. Pumps, compressors, after-coolers, evaporators, 
distillation towers and many other types of equipment used in the 
process depend upon the corrosion resistance, high thermal 
conductivity or inertness of copper and copper alloys. In vital 
| roles such as these, HUSSEY COPPER plays an important part... 
one of America’s most distinguished commercial metals since 1848. 


HUSSEY COPPER xd 2:ase 


Cc. G. HUSSEY & COMPANY 
(Division of Copper Range Co.) 


ROLLING MILLS AND GENERAL OFFICES 
PITTSBURGH 19, PA. 


7 Convenient Warehouses CLEVELAND (14) CHICAGO (18) PHILADELPHIA (30) 
fo serve you: 5318 St. Clair Avenue 3900 N. Elston Avenue 1632 Fairmount Avenue 
PITTSBURGH (19) ss NEW YORK (13) ST. LOUIS (3) CINCINNATI (2) 
2850 Second Avenue 140 Sixth Avenue 1620 Deimar Boulevard 424 Commercial Square 
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QUIETNESS 


Coils wound from single 
length of polyvinyl! 
PTT tM ae 


fat) ee 
higher horsepower 
ratings are possible with 
open case construction 


tela te aes 1 
Balanced. 


Yee 1d 

tt tad ee 
tals ee 
trouble-free service. 


Resilient mounting for 
most quiet operation. 


@ Wao. 
, as 


eH 





Rubber mounting 
Wie ee ee 
Bearings operate for 
Nee ee 


operation. 


Re-circulating channels 
Te lead fugitive oil from 
shaft back to reservoir. 


ATi ste ae le | 
UT Darul tml) 
TT et lL) 
PTET Tm le tal eT) 
bearing life. 


MARCO snapep poe MOTORS 


e The utmost care, backed by long experience in the manufacture of 
shaded pole motors, goes into every MARCO MOTOR for maximum 
efficiency of operation and quiet, long-lasting service. 

Precision engineering has produced an electrical design that practically 
eliminates A.C. hum. Mechanical tolerances are precision-held. You 
are assured vibration-free performance because of electronic balancing. 


You are invited to take advantage of our complete Engineering Services 
in order that you may be certain of obtaining the best source of power 
for your product. 

MARCO MOTORS are available in 1/100-1/8 H.P. range; 4 and 6 
pole; 1, 2 and 3 speed. Investigate them today. 


Please send me COMPLETE DATA 
on a MARCO Motor to fit our requirements 


inte enssiiarnseeeneinige chee 
ciel en danesteecrsedpionengcinsce cages 
kn ies 

Sti‘ ar; LULL. 


: 


Mountior —............... 


Shaft Diameter................... 
Progen 





Quality Motors 


‘‘tailored”’ to 


your product at 
Peete bate l om alae) 
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Standards 


Industrial Control Standards 


A second set of revised pages have 
been published for NEMA standards for 
industrial control contained in publica. 
tion No. ICI-1949. These revised pages, 
together with those issued in October, 
1951, bring the standard up to date, 
Published on May 5, 1952, these latest 
revised pages refer to sections scattered 
through parts 1 through 20 of the orig. 
inal standard. They will be supplied 
upon request to holders of the original 
publication, the cost of which is $5, 
Write to National Electrical Manufac. 
turers Association, 155 E. 44th St, 
New York 17. 





Manufacturers 
Publications 


For these selected publications on ma- 
terials, components, technical data and 
engineering services write direct to the 
manufacturer on company letterhead, 
mentioning ELectrRICAL MANUFACTURING 
as your source. See “Literature for the 
Asking” on page 176 for other publica- 
tions available through the Reader In- 
quiry Facility. 


WIRE-WOUND RESISTORS—Compre- 
hensive 64-page catalog illustrates and 
describes the Vitrohm line of power 
wire-wound resistors. Complete data are 
given for seven stocked types and a va- 
riety of custom-made types comprising 
what is said to be the largest selection 
of power resistors available. A separate 
section is devoted to information on ter- 
minals, mountings and enclosures. Valu- 
able feature is a reference section con- 
taining resistor selection and application 
data, as well as many charts and tables. 
Catalog is color-coded for quick identifi- 
cation of the three main sections and 
contains a detailed index. To obtain a 
copy, address a letterhead request to 
Ward Leonard Electric Co., 115 Mac- 
Questen Parkway South, Mount Ver- 
non, N.Y. 


PAPER CAPACITORS—Illustrated cata- 
log containing 32 pages describes an 
extensive line of paper, electrolytic, and 
oil- and metallized-paper capacitors. 
Eighteen different types of capacitors are 
listed, and their construction details, 
ratings, features, and prices covered. Also 
included are two pages devoted to engi- 
neering data on metallized paper capac- 
itors. Dimensional drawings and other 
illustrations are provided. For copies 
of catalog J-7, address a letterhead re- 
quest to Pyramid Electric Co., 1445 
Hudson Blvd., North Bergen, N. J. 
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Reader 
Inquiry 
Facility 










If whatever appears anywhere in this issue, either 
in the editorial or advertising pages, stimulates a 
desire for additional information, it is only neces- 
sary for readers to record their interests on one of 
the postcards on the following page. The publisher 
will function for readers, immediately contacting 
the sources for the data requested or forwarding 
reprints. 


Readers should fee! free to make legitimate re- 
quests for any data which they believe will prove 
helpful to them, expand their knowledge or com- 
plete their files. They will be expected to limit their 
requests to those items which are germane to their 
responsibilities and the type of projects in which 
they engage. 

Requests will be processed only if the informa- 
tion requested on the postcard form is complete and 
legible. Note that the card must be posted within 
sixty days after publication; issues are mailed 
promptly on the first of each calendar month. - 


If it should prove impractical to use the card, 
write the Editor on company letterhead. 








[lectrical Manufacturing READER INQUIR' 


Readers may use any one of the postcards in the opposite page to request anything appearing in this 
issue. To obtain numbered items on this page, simply circle the corresponding number on the card. 


Numbered titles below correspond to PRODUCT descriptions which appear beginning on page 128. 






































1 Servo Amplifier 14 A-C Overload Relay 27 Heat-Resistant Insulation 40 | 
2 High-Speed Counting Units 15 Bimetal Strip Thermostats 28 Mercury Switch 41 | 
3 Low-Pressure Laminates 16 Metallized Textiles 29 Electronic Timer 42 
4 Time-Delay Shut-Off Valve 17 Subminiature Capacitors 30 Waterproof Tape 43 
5 Immersion-Proof Switch 18 Self-Aligning Bearing 31 Industrial Thyratron 44 
6 Edgewound Resistor 19 Rubber-Bonded-Metal Parts 32 Floating Anchor Nuts 45 
7 Copper-Faced Teflon Cloth 20 Ruggedized Meters 33 Teflon Stock 46 
8 Vertical Motors 21 High-Heat Tubing 34 Time-Delay Switch 47 
9 Subminiature Selenium Diodes 22 Deposited Carbon Resistors 35 Arc-Welded Diaphragms oe 
10 Rubber-Filled Phenolics 23 Pushbutton Mounting Clip 36 Function Potentiometers 50 
11 Industrial Capacitors 24 Miniature Relay 37 Phase Sequence Relay 51 
12 Needle Bearings 25 Double Rheostats 38 Refrigeration Socket 

13 Air-Control Valve 26 Low-Pressure Valve 39 Pulse Transformer 


Numbered titles below correspond to LITERATURE reviews which appear beginning on page 176. 





52 Motor-Drive Control 62 Outlet Boxes 72 Heat-Resistant Finishes 8 
53 Polyester Resins 63 General-Purpose Motors 73 Soldering Material 8 
54 Wire-Wound Resistors 64 Aluminum-Product Glossary 74 Liquid Drives 8 
55 Tachometers 65 Class H Insulation 75 Electric Control Components € 
56 Motor Case-Histories 66 Motor Line 76 Stainless Steel Fastenings f 
57 Conveyor Bearings 67 Counter Tubes 77 Electrical Connectors { 
58 Synchronous Motor 68 Slip Clutches, Couplings 78 Electrical Insulating Tape 
59 Glass-Reinforced Plastics 69 Worm Gear Speed Reducers 79 Hermetically Sealed Relays | 
60 Spring Tester 70 Investment Castings 80 Shipping Containers | 
61 Limit Switches 71 Oil-Damped Solenoids 81 Thread-Cutting Screws 


Reprint service 


Numbered titles below correspond to feature article REPRINTS digested beginning on page 188. 





107 Hermetic Seals 115 Hermetic Components 123 Fluorocarbon Resins 

108 Roller Chain Drives 116 Research in Dielectrics, 1951 124 Substitute Spring Materials 
109 Motor Overheat Protection 117 Applying Limit Switches | 125 JIC Standard Wiring 

110 Electroplated Coatings 119 Corrosion-Resisting Surfaces 127 Effect of Voltage Variations 
112 Vacuum Tube Sockets 120 Magnetic Powder Parts 128 Cast Resin Embedments 
113 Dual-Element Fuses 121 Control Potentiometers 129 Smaller Thermostats 

114 Motor Protection Relays 122 Fhp Motor Ratings 130 Human Engineering 


Advertised products 


To request further information on any of the products or services described in advertisements in this issue, 
write the page number and name of advertiser in the space provided under “Advertised Products” on the card. 
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eg Extra cards are supplied for the convenience of pass-along readers. 
FAC : I i i Y - The cards in this issue are good only until August 31, 1952. 
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Need data? 


Desire to bring 
file up to date? 
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Stumped by a problem ~ 
that somebody else — 
may have spent hours — 
in working out? 


FIRST CLASS 
PERMIT NO. 45 


SEC. 34.9, P.L. & R. 
NEW YORK, N. Y. 
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when you want a direct answer 


...to your direct current motor problems, look to your the Fairbanks-Morse Seal are designed and built to 
nearby Fairbanks-Morse Electric Motor Specialist. your most rigid requirements. 
He is technically qualified to help you select the When you look for electric motors—for standard or 
equipment exactly suited to your D.C. needs. unusual applications—always look for the Fairbanks- 
Whether you are interested in a D.C. or A.C. motor Morse Seal. For over 120 years it has stood for the 
».. One or'a thousand—one type and size, or a variety finest in manufacturing integrity to all industry. 
of types and sizes . . . you’ll find that motors carrying Fairbanks, Morse & Co., Chicago 5, Illinois. 


WITH ANOTHER 


i) FAIRBANKS-MORSE 


a name worth remembering when you want the best 


DIESEL LOCOMOTIVES AND ENGINES - ELECTRICAL MACHINERY - PUMPS + SCALES 
HOME WATER SERVICE EQUIPMENT - RAIL CARS - FARM MACHINERY » MAGNETOS 
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POWER RELAY 


<a 


/ but it gives you... 


““~ 3 Underwriter approved snap switches providing 3 
Form C contact sets (break-makes) having 10 Amps con- 
tact rating at 125 v. AC or 5 Amps contact rating at 
250 v. AC all on one 110 or 220 v. AC operating coil. 
Designed for a contact life of 100,000 operations at 
rated load. Also available for DC operation, with coils 

‘ up to 100 v. Over-all measurements, with octal base 

3% 6” x 2%” x 1”. May be had with terminals at 

opposite end. Available for standard panel mounting. 


ASK FOR NEW NORTH RELAY CATALOG 


CTT aaa aK 
(MANUFACTURING COMPANY: 


Originators of ALL RELAY 
Systems of Automatic Switching 


528 South Market Street, Galion, Ohio, U. S. A. 
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Francisco R. Cinco, formerly with the 
H & B American Machine Co., Pay. 
tucket, R. L, is now electrical engineer 
at Reed-Prentice Corp., Worcester, Mags. 
Hie succeeds Mark Morgan, who recently 
joined the staff of the International Busi. 
ness Machines Corp. 


Dr. Freidrich Schwarz has joined Radi- 
ation Counter Laboratories, Inc., Skokie, 
Ill., as director of mechanical and design 
engineering. 


John C. Sharp, formerly vice president 
and chief engineer of Hotpoint, Ine, 
Chicago, has been elected president, 
general manager, and a director of the 
company. Mr. Sharp succeeds James J, 
Nance, who has resigned. 


V. A. Hedlund recently has been ap- 
pointed special service engineer in the 
electronics field by Shakeproof Inc., a 
division of Illinois Tool Works, Chicago, 
Mr. Hedlund was formerly associated 
with the RBM Division of Essex Wire 
Corp., Logansport, Ind. Charles F. Keyser 
has been named as the new central dis- 
trict sales manager of the company. 
Mr. Keyser’s office will be located in 
the company’s Chicago plant at 2501 N. 
Keeler Ave. 


George W. Brown has been appointed 
executive engineer of the Wagner Elec- 
tric Corp., St. Louis. 


Carl C. Nelson has been advanced to 
vice president in charge of manufacturing 
and engineering of Meletron Corp., Los 
Angeles. 


Dr. G. Pierce Daiger has been ap- 
pointed assistant vice president of engi- 
neering of The Hoover Co., North Can- 
ton, Ohio. Dr. Daiger succeeds Donald 
G. Smellie, former director of engi- 
neering. 


Frank B. Powers has been elected vice 
president in charge of manufacturing 
for the P. R. Mallory & Co., Inc. 
Indianapolis. 


E. D. Youmans, vice president in 
charge of manufacturing and _ research, 
has been elected to the board of di- 
rectors of the Okonite Co., Passaic, N. J. 


Edward J. Morrissey, secretary and 
sales manager of Chicago Rivet and Ma- 
chine Co., Bellwood, Ill., was elected 
company president and general manager 
to succeed his late brother, John A. 
Morrissey. Directors also elected Edward 
P. O'Malley, treasurer, as vice president 
in charge of production and secretary; 
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INTEGRITY —that’s the prime requisite for 
this instrument base; a property proved by 
100% X-ray inspection of this part. It’s a 
Precision Metalsmiths’ Investment Casting 
of 316 stainless steel. 

Cast to close tolerances and accurate in 
details, such parts require surprisingly little 
: finishing. Expensive, time-consuming pre- 
assembly machining is avoided, since com- 
plicated parts not possible by any other proc- 
ess are produced as investment castings. We 
do the assembling with expendable patterns. 

Your inquiries are welcomed. We cast in 
any shape, simple or complex, and in 160 
different ferrous and nonferrous alloys. Our 
engineers will assist in designing as well as 
producing your investment castings. 
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SEND FOR THIS FREE BOOK 


“Pour Yourself an Assembly” 
describes this versatile process 
and our facilities for helping you. 
| For a copy, and for quotations on 
\ your requirements, write Precision 
= Metalsmiths, Inc., 1075 E. 200th 
St., Cleveland 17, Ohio. 
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whew 


the service is too 
tough for die casting 


whew 


an assembly calls for 
a lot of pre-machining 


whew 


you're looking for 
more freedom of 
design 


INVESTMENT CASTINGS 





A. J. Dunsmore, a district sales Manager 
’ 


as vice president in charge of sales, ang 
John A. Kelly, treasurer. Other officers 
remain unchanged. 


Ernest J. Klimezak has been appointed 
chief engineer, secretary, and member 
of the board of directors of Ahlberg 
Bearing Co., Chicago. 


Alexander Yorinks has been named 
mechanical engineering supervisor fo, 
Airborne Instruments Laboratory, Inc,, 
Mineola, N. Y. 


Dr. Harold M. Sonnichsen has beep 
promoted to the position of technical 
director of the Industrial Tape Cor, 
New Brunswick, N. J. 

O. M. Jensen has been named vice 
president in charge of engineering of the 
Peerless Machine Co., Racine, Wis. 


Paul Vinson has been named director 
of engineering and research for the Shel- 
drick Manufacturing Co., Upper San. 
dusky, Ohio, manufacturer of moisture 
testers. Bernard E. Logsdon has been 
appointed assistant chief engineer. 


Hamilton Migel has been appointed 
to the newly created position of 2nd 
vice president in charge of engineering 
for the Magnaflux Corp., Chicago. He 
will have overall direction of both re- 
search and design engineering. 


Robert J. Bibbero has been appointed 
head of the servomechanisms section of 
the newly formed Guided Missiles Divi- 
sion of Republic Aviation Corp., New 
York. Mr. Bibbero formerly held the 
position of systems design engineer in the 
Missile Trainer Section of the Bell Air- 
craft Corp., Buffalo. 


David J. Munroe has been appointed 
vice president in charge of manufactur- 
ing and engineering for the Webster 
Electric Co., Racine, Wis. 


Clifton N. Jacobs was elected vice 
president in charge of research and engi- 
neering for the Taylor Fibre Co., Norris- 
town, Pa., and LaVerne, Calif. 


William M. Pease and Paul Travers 
have been named vice president and di- 
rector of engineering, and chief engineer, 
respectively, for Ultrasonic Corp., Cam- 
bridge, Mass. 





Company Briels 


U. S. Electrical Motors Inc., Los An- 
geles, has leased four additional build- 
ings in Los Angeles, expanding its manu- 
facturing and office facilities by 40 per 
cent. The principal plant and adminis- 
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Bana FURS 


Broaden operating range— 
















g Because G-E silicone rubber 

remains flexible from — 85 to 500 F, 
j when used in this mount, it effectively 
r isolates delicate aircraft and indus- 


‘ trial instruments from shock and 


vibration, 
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Courtesy Lord Manufacturing Company 


to isolate vibration 
[~~ —_ee" | OR SOLVE OTHER TOUGH JOBS FACING YOU 


BASIC PROPERTIES Isolating vibration at extreme temperatures is just one of the 
many unusual applications for G-E silicones. Flexible silicone 
Saini manila. rubber hot-air ducting is used in aircraft. Silicone resins in 
nen ee ee Class H insulation permit motors to run hotter and longer, 
reducing breakdown and rewind costs. Silicone fluids 
prevent railroad steam couplings from sticking. Silicone 












Resistance to 
temperature 


rubber provides primary insulation for high temperature 
ignition wire. Water repellent silicone resins stop spalling 


and cracking of masonry. 
Unusual 


extremes 
surface 7 7 2 2 4 2rti ili 
Ta Where can you use the unusual properties of G-E Silicones 
to reduce your costs, speed production, or improve your 


Release 
from 
sticking 
Qp product. Perhaps even create a new product. 


vtec a 


i Section 133-3C 
{ 


General Electric Company 
Waterford, New York =“ 







Please send me free copy of the complete G-E Silicone Story 


l 

I 

GENERAL ELECTRIC 4 
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PORN eM et to as Le a a lee ing Seeks eee 
131-3 
I a a hn 
City . Loe _....Zone___ State. 
(In Canada, mail to Canadian General Electric Company, Ltd., Sinai 
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CLUTCH HEAD 
SCREWS 


A 


One of the many advantages 
afforded by Clutch Head 
screws is the ability to use 
a common screw driver of 
proper width to firmly seat 
or remove the screw. No 
other recessed head screw 
ean offer you this advan- 
tage. Write for engineering 


booklet. 


We 


TYPE “A” BIT NOT THIS 


®Reg. U.S. Pat, Off. 
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CHICAGO 8, ILL. +» CLEVELAND 2, OHIO 
NEW YORK 7, N.Y. 





tration headquarters are still located at 
200 East Slauson Ave. 


Remington Rand, Inc., New York, has 
acquired all assets of Engineering Re- 
search Associates, St. Paul, Minn. 


Etraco Manufacturing Company, Flem- 
ington, N. J., has changed its name to 
Hindle Transformer Company. 


General Electric Co. has opened its 
new automatic blanket plant in Ashe- 
boro, N. C. The plant is expected to be 
the world’s largest producer of automatic 
blankets and heating pads, with a total 
output of well over 1,000,000 units a 
year. 


Bogue Electric Manufacturing Co., 
Paterson, N. J., is building a new 25,000 
sq-ft plant in the same city. 


Raytheon Manufacturing Co., Wal- 
tham, Mass., has established an interna- 
tional division to handle its expanding 
foreign business. Ray C. Ellis, vice 
president, will head the new division. 


Lindberg Engineering Co., Chicago, 
manufacturers of industrial products and 
heating equipment, has opened its new 
6200 sq-ft Lindberg Plant No. 2 in the 
same city. 


Bolta Co., Lawrence, Mass., and Car- 
part Corp., Owosso, Mich., have estab- 
lished a new firm, Bolta-Carpart, Inc. 
New company will be located in Owosso 
and will process and manufacture plastics 
and plastics products. 


The Lionel Corp., New York, is com- 
pleting a new factory building that will 
add 120,000 sq ft of working space to 
present facilities. 


Radiant Lamp Corp. has organized a 
new subsidiary, Bigelow Manufacturing 
Corp., 225 W. Bigelow St., Newark. The 
new organization will manufacture lamp 
and electronic parts. 


The Walkirt Co., designers and manu- 
facturers of electronic pulse circuitry, has 
moved to larger quarters at 145 W. Hazel 
St., Inglewood, Calif. 


General Electric Co. has announced 
plans for construction of a multimillion- 
dollar transformer manufacturing plant 
in Rome, Ga. Construction is expected 
to be completed by mid 1953. The plant 
will employ 1700 people. 


Thomas A. Edison, Inc., West Orange, 
N. J., has started construction on a new 
half-million-dollar laboratory to be built 
in the same city. 


Dejur Amsco Corp. has been chosen 
by Continental Connector Corp. as ex- 


clusive sales agent for their line of 
miniature precision multi-contact con- 
nectors. 


Speer Carbon Co., St. Marys, Pa., and 
its subsidiaries, Jeffers Electronics, Inc., 
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SOLENOIDS 
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WHAT DO YOU NEED? 
Comar Engineers will help you. 
Send for Free Catalog 







etter 
ecau 
nd k 
nd ¢ 


COMAR ii 


ELECTRIC COMPANY Ber 
3349 ADDISON ST., CHICAGO 18, ILLINOIS 


ELECTRICAL MANUFACTURING 


SHARON STEEL 
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Jasketball in the dining room 


The multiple use of space is a 
odern trend in architecture made 
sible largely because of many 
EW steel products. School gymna- 
ums double as lunch rooms, large 


urch areas can be made to serve 
th as recreational centers and 
pper rooms, Y.M.C.A. and other 
ub and lodge buildings can make 
etter use of the space available 
ecause of Sn-PlaW steel tables 
nd benches that quickly, silently 
nd easily fold in and out of the 
all as the occasion demands. 


Because these tables are con- 


structed of strip steels and welded 
steel tubing they are light, yet 
rigid, easily maintained and fire- 
proof. The lightness enables quick 
set-ups. A single man can roll out 
10 tables in eight minutes. The 
rigidity prevents twisting and warp- 
ing. The tables fit snugly, but will 
not bind in their casements. The 
smooth steel surface makes sanita- 
tion a simple matter. 


Too, the use of strip 
steel means the fabri- 
cation and material cost of these 
tables can be held to a minimum. 


If you use steel — stainless, 
special alloy, coated or plain car- 
bon—it is good business to have 
Sharon high on your supplier list, 
for Sharon is one of the world’s 
largest producers of -quality strip 
steels. 


DISTRICT SALES OFFICES 


Chicago 
Cleveland 
Detroit 


Cincinnati 
Dayton 
Indianapolis 
New York 
Rochester 


Milwaukee 
Philadelphia 
Los Angeles San Francisco 


Montreal, Que. Toronto, Ont. 


SHARON STEEL CORPORATION Shaw, Peantyleania 


For information on Titanium contact Mallory-Sharon Titanium Corp., Niles, Ohio 

















































LORD MOUNTINGS 
DESIGNED FOR 
ELECTRONIC 
INSTALLATION 
STANDARD 


PLATE -FORM & 
MOUNTINGS 
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MOUNTINGS 
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TEMPROOF 
MOUNTINGS 
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VERTICAL 
SNUBBING 
MOUNTINGS 


SPOR IE 


MULTIPLANE 
MOUNTINGS 
(Holder Type) 


BURBANK, CALIFORNIA 
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ROckwell 9-2151 
CHarleston 6-7481 


DAYTON 2, OHIO 
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MAXIMUM PROTECTION for 
| ELecTRONIC EQuiPMENT. 
Lord Mountings.of Course! 





Lord engineers are best prepared to mount 
your electronic equipment correctly. They 
have developed thousands of mountings for 
specific conditions to deliver maximum pro- 
tection against shock and vibration. 

You can draw from this reservoir of proved 
mountings with greatest economy and speed. 

However, if your electronic equipment de- 
mands a specially designed mounting, Lord 
engineers will work with you to develop the 
most efficient and economical mounting you 
can buy. 

Take advantage of Lord Engineering 
“know-how” and modern production facilities. 


For immediate consultation call or write — 


CHICAGO 11, ILLINOIS DALLAS, TEXAS 
233 South Third Street 520 N. Michigan Ave. 1613 Tower Petroleum 
Michigan 2-6010 Building 
PRospect 7996 


DETROIT 2, MICHIGAN NEW YORK 16, NEW YORK 


238 Lafayette Street 7310 Woodward Ave. 280 Madison Avenue 
Michigan 8871 TRinity 5-8239 MuUrray Hill 5-4477 
PHILADELPHIA 7, PENNSYLVANIA ERIE, PENNSYLVANIA 
725 Widener Building 1635 West 12th Street 
LOcust 4-0147 2-2296 


LORD MANUFACTURING COMPANY @ ERIE, PA®@ 
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DuBois, Pa.; International Graphite an 
Electrode Corp., Niagara Falls, N. Y. 
and Speer Resistor Corp., St. Marys, Pa. 
have consolidated into one company. 
the Speer Carbon Co., with headquarter, 
at St. Marys. The various subsidiarie, 
will operate as divisions of the paren, 
company. 


Electro Snap Division of Exhibi 
Supply Co., Chicago, has changed jt 
name to Electronic Controls Corpora. 
tion. 


Ajax Condenser Co., Inc., Chicago, has 
established a factory in North Holly. 
wood, Calif., under the name of Ajax 
Condenser Corporation. The new plant, 
located at 10905 Chandler Blvd., will 
manufacture the same line of capacitors 
and noise filters produced by the Illinios 
corporation. 


The Receiving Tube Division of 
Raytheon Manufacturing Co., Waltham. 
Mass., will open a_ branch plant ip 
Brockton, Mass. The new plant will 
employ 200 people for the assembling 
of subminiature electronic tubes. 





Book Reviews 





Color in Business, Science and Industry— 
by Deane B. Judd. John Wiley & 
Sons, Inc., New York 16. 401 pp. 
$6.50. 

Color is a subject all too often ob- 
scured by abstract discussion. Here, 
however, is a book by one of the world’s 
leading scientists in the field of col- 
orimetry that deals in practical terms 
not only with the commercial but also 
with the scientific aspects of the subject. 

From his vantage point of 20 years 
service with the Photometry and Col- 
orimetry Section of the National Bureau 
of Standards, Dr. Judd can point out 
with authority that “the judgment of 
color permeates our industrial life.” In 
the organization of his book, he deals 
in Part I with the basic facts of color 
(the eye; aspects of color; color match- 
ing; color deficiencies). In Part II he 
discusses tools and techniques for meas- 
uring and_ specifying color (spectro- 
photometry; standards; _colorimeters; 
color reproduction; uniform color scales; 
color language). In Part III, physics and 
psychophysics of colorant layers are dis- 
cussed (gloss; opacity; identification; 
formulation; and related subjects). An 
appendix of useful tables and an ex- 
tended bibliography round out the con- 
tents. 

Essentially, Dr. Judd has been success- 
ful in integrating the various viewpoints 
from which color is usually approached— 
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-~AMPEX 


components ! 


}DALOHM 
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Dalohm Resistors —— 
Type RH-50 


err 


Dalohm Resistors —- foes . 
Type RH-50 ead 


The Ampex Electric Corporation uses 
Dalohm Resistors in their Amplifiers 
to assure highest quality of reproduc- 
tion and trouble-free performance. 
Ampex users find their equipment 
will operate 18 hours per day with 
but infrequent inspection emphasiz- 
ing the superiority of the Ampex 
Magnetic Tape Recorder and the pre- 
cise workmanship and dependable AMPEX MODEL 375W og war 
performance of the Dalohm 25 and 50 watt minia- Type RH-25 


Resistance Range 


ture power resistors. Manufacturers who seek the 2 OHM to 15,500 OHMS 


: . ea Tolerance 
answer to that space problem find it in the Dal- 05%, 1%, .25%, 
ohm Resistor. It’s real power in miniature! Tome, thal baaliereee’ © 


Write today for full details and information on Dalohm 
25 and 50 watt miniature power resistors. Also avail- 
able in 2, 5, and 10 watt axial lead types. 

Dale Products also manufactures Deposited Carbon 
Resistors. 






Write Dept. EM 






50-Watt 
Type RH-50 
Resistance Range 
5 OHM to 
55,000 OHMS 
Tolerance 
O6%,..1%, 2h, 3K, 1%, Fe. & SF 


Temp. Coef. 0.00002/Deg. C 
ee eo Ye ie ee ee en _— 
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MATERIAL PROBLEMS 
GOT YOU DOWN? 
Let FELT help you 
come up with the answer! 





Thats because of the many wonderful things 
that FELT can do... and because of the many ¥ 4 


amazing things that you can dowith FELT 4 
For instance FELT can be subjected to sun water 


heat orcold with no harmful effects 





Too you can use it freely in contact with oil,gasoline 
mS 


ME Naw os seer ick green | 





ere ta. or other petroleum products. 


We can supply you with FELT that is tough 
enough to grind, chisel, die-cut, turn, scarf or skive 

On the otherhand well make it so soft fory 
you that youcan use it to polish the finest optical lens 

And well supply it promptly andontime in 
any form you desire (9 by the roll, strip or square 
yard ...or well cut it precisely iat your most exacting 


a \\\ 


The FELTERS COMPANY ~~ 


Manufacturers of Unisorb for Machine Mounting 
210-EM SOUTH STREET, BOSTON 12, MASS. 












size and shape requirements. 






Gentlemen: Please send me details on Felters Felt and Felters 
Precision Cut Felt Parts. | have the following material problem: 


OE ee 
Company 
Address 
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physical, physiological and psychological, 
The design engineer in effect can fing 
here a working handbook for solving hjs 
color problems without necessarily be. 
coming involved in theoretical discys. 
sions. 


Electronic Measurements, by F. E. Ter. 
man and J. M. Pettit, McGraw-Hij] 
Book Co., Inc., 330 West 42nd St, 
New York 36. 969 pages. $10. 


While a successor to Terman’s “Meas. 
urements in Radio Engineering,” and 
identified as a second edition, the revi- 
sions are so extensive and the scope so 
broadened over the 1935 edition that 
this is essentially a new book with a 
new title that indicates its broader con- 
tent. The text offers a comprehensive 
engineering discussion of measuring 
problems commonly encountered in radio 
or electronic design, and in its broad 
approach also includes many fields com. 
mon to electrical design. The first two 
chapters on voltage, current and power 
measurement, and the later chapters on 
frequency, waveform and _time-interval 
measurement are basic in any field, in- 
cluding testing involved in _ product 
design. Remaining chapters become 
rather highly specialized in radio, tele- 
vision, radar and microwave measure- 
ment. 

References appear below the text on 
each page, and from the strictly elec- 
tronic viewpoint provide complete cov- 
erage of the literature. The author 
index to these footnotes includes over a 
thousand entries; the subject index for 
the text covers 12 pages. For all its 
length it is a compact, well illustrated 
reference source concisely written. 


Elevated - Temperature Properties of 
Stainless Steels, Special Technical 
Publication No. 124, American Society 
for Testing Materials, 1916 Race St., 
Philadelphia 3. 120 pages, heavy 
paper cover. $4.00. 


Report prepared by W. F. Simmons 
and H. C. Gross of Battelle Memorial 
Institute, and issued by ASTM-ASME 
Joint Committee on Effect of Tempera- 
ture on Properties of Metals, is essen- 
tially a graphical summary of elevated- 
temperature data for commercial stainless 
steels. Summary curves are included for 
tensile strength, elongation, rupture stress 
and creep stress rates, and other prop- 
erties. An appendix contains the data 
from which the curves were drawn, and 
other information about the materials. 
For easy reading of the graphical data, 
the publication page size is 8%x 11 in. 


1951 Supplement to Book of ASTM 
Standards, published by American 
Society for Testing Materials, 1916 
Race St., Philadelphia 3. Two parts, 
776 pages total, $3.50 per part. 


These supplements include new and 
revised standards and tentatives issued 
since the 1949 Book of ASTM Standards 
was published. Each part of the Book 
is covered by one supplement, the two 
of interest here being Part I, Ferrous 
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Everywhere for Superior Performance 


FRACTIONAL 
HORSEPOWER 
MOTORS 




























Your products gain prestige 
when they are powered with Pack- 
ard fractional horsepower motors. 
The Packard motor’s name is so widely 
known—so greatly respected—that cus- 
tomers value your product more when they 
see it is Packard powered. 
For more than thirty-six years, Packard has 
specialized in the manufacture of fractional horse- 
power motors... and built an outstanding reputa- 
tion for uniformity of quality in motor products. 
Today, with greatly increased facilities for engineering 
and manufacturing, Packard can offer you more, in 
service and products, than ever before. 
So take advantage of Packard’s ability to serve you 
and your products now. Choose Packard fractional 
PS horsepower motors and get thoroughly dependable qual- 
PACKARD ELEC’ ity—while you win added prestige for your product. 
Washing Machines. 
washers « Disposa 
Compressors e Po 
Stokers « Furnace 
ers *. Ventilators + 
ing Machines and 


GM 


Packard Electric Division, General Motors Corporation, Warren, Ohio 
DEPENDABLE APPLIANCE MOTORS FOR THIRTY-SIX YEARS 
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No. 637SS, AN3307-1 
2PDT Hermetically Sealed, 
Solder Terminal Type 
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Hermetically 
Sealed Relays 


No. 637PS 
2PDT Hermetically Sealed, 
Plug-In Type in Octal Plug 
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lly sealed relays can best 

i designed and produced by 

a\firm like Leach which pio- 

! nefred this field from the be- No. 9031SS 

rs : 3PDT Hermetically Sealed, 
; re at Leach you will find Solder Terminal Type 
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each Relays has 
by nearly four 


Performance characteristics for the 
Relays illustrated above are as follows: 


e@Contacts rated: 10 Amps. 
Resistive and inductive at 29 VDC. 


@6 Amps. Motor load at 29 VDC. 


@10 Amps. Resistive at 115 VAC, 400 cycles. 
Coil 24-28 VDC. 


nen ene et egne ny Oe ate aN 


LEM REL GO. 


5915 AVALON BOULEVARD @ LOS ANGELES 3, CALIFORNIA 
Representatives in Principal Cities of the U.S. and Canada 








Metals, and Part 2, Non-Ferrous Metals 
Part 1 of 416 pages includes 54 stand. 
ards covering steel piping materials 
structural steel and_ plate, bars and 
bolting materials, music wire and al} 
bars for springs, corrosion and heat fe 
sisting steel, metallic coated steel prod. 
ucts, cast and malleable iron, and gep. 
eral testing methods. Part 2 has 369 
pages and covers copper and copper 
alloys, aluminum and magnesium alloys 
for castings, metal powders and prod. 
ucts, electrical resistance alloys, mater. 
ials for radio tubes, thermostat metals, 
electrodeposited coatings, and general 
testing methods. 

Each part is separately bound jp 
heavy paper covers, and includes pink 
sheets to insert in the Book of Stand. 
ards for emergency alternate provisions 
where applicable. Gummed tabs are also 
included to place on specified pages of 
the Book of Standards to call attention to 
revisions covered in the new supple. 
ments. 


The Recording and Reproduction of 
Sound—by Oliver Read. Published by 
Howard W. Sams & Co., Inc., Indian- 
apolis 5, Ind. Second edition, 790 
pages. $7.95. 


This book has been written to cover 
all the essential requirements for com- 
plete understanding of all currently em- 
ployed systems and includes specific data 
on the components that determine the 
final result. The text is written at a 
practical level yet includes essential 
technical data in mathematical form to 
cover the subject adequately. It is de- 
signed both for the hobbyist with inter- 
est in high-fidelity sound reproduction 
and also for the professional including 
designers of a host of audio devices now 
available. The second edition has more 
than twice the number of pages of the 
first. 

Several chapters are devoted to re- 
cording methods including lateral disk 
and microgroove recording together with 
a discussion of cutting styli. New chap- 
ters have been added on magnetic tape 
and film recorders. Pickups include phono 
reproducers, tone arms and microphones, 
also loud speakers and enclosures. There 
are a number of chapters on associated 
electronic equipment including — tone 
control, attenuators and mixers, ampli- 
fiers and tuners. Other chapters deal 
with complete recording systems and PA 
sound systems. There is also a chapter 
on audio measurements. 


Three Combined Reprints 
now ready as announced on 
page 196. 


Magnetic Amplifiers, 40 pages 


Servomechanism Design, 56 pages 
Motor Protection, 52 pages 


Send orders with remittance to 
Reader Service Department. 
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GEORGE K. GARRETT CO., INC. 


D & TIOGA STS. 


PHILA. 34, PA. 


TE 


PRECISION PRODUCED TO EVERY 


AIRCRAFT AND ARMED FORCES SPECIFICATION 


You name it... Garrett makes it! Garrett manufactures 
the most complete line of washers in the world. What- 
ever you need to meet Armed Forces or aircraft specifi- 
cations. Some of them are: 


AN 935 
AN 940 
AN 945 
AN 950 
AN 955 
AN 960 


AN 961 NAS 70 

AN 970 NAS 143 

AN 975 NAS 143C 

AN 8013 NAS 463 

AN 122576 thru § A-3135 (countersunk) 
122600 A-3235 (countersunk) 


IMMEDIATE DELIVERY FROM STOCK OF ALL ABOVE ITEMS 


a 
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Garrett's complete manufacturing facilities 
and large inventories of all types of washers— 
lock and flat—make possible quick deliveries 
of regular steel, brass, bronze, monel metal, 
aluminum, Alclad and copper as specified 
Garrett's plating facilities can supply them 
plated with zinc, nickel, brass, chrome or 
parkerized. 

For all types of small metal stampings, 
lock washers, flat washers, hose clamps 
or springs Garrett as a manufacturer 
offers you one source, one high 
quality and one place to rely 
son quick deliveries. 
Whether standard parts 
or the latest specifica- 
tions, call Garrett. 
Write for latest 

folder. 





eA Nt cS re 


lets Be oa eet Mage RA ee a einen ete seminar tee ti anc me A RC eae tts wm 
— — pater meen “poaenat sina raat apne nt te - wn 


ne OES TANNIN LIL LI EEE GEOL ALLTEL ALCL LLIN Le aN 


RE eet op ten eo 





HERMASEAL GLASS TUBES 
HELP SPEED UP ASSEMBLY 





WHY — Hermaseal Glass Tubes have metallized 
ends, for easy soldering to end caps — saves time, 
cuts down on rejects. 


— Hermaseal makes Glass Tubes in a variety of stock sizes, 
(ranging from 1/4” o.d. to 134” 0.d.) and can also make up 
special units to meet your requirements. 


— is a specialist in Sealed Terminals, Headers and allied parts. 


COMPLETE CATALOG 

— Just off the press, a new catalog with descriptions and 
specifications for most of Hermaseal’s stock Terminals and 
Headers. Write for copy today. 


é gee 

























THE HERMASEAL CO, Inc. _— Elkhart 15, Indiana 


%& TRANSFORMERS 


%& SATURABLE 
REACTORS 


* ELECTRONIC 
DEVICES 


Specialists in SMALL quantities 
of custom built transformers 
from milliwatts 
to 50 KVA, single 
or polyphase— 
designed and 
manufactured to 


best meet your 


exact requirements. 


Tar I 


1901 CLYBOURN AVENUE «+ CHICAGO 14, ILLINOIS 
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ABSTRACT 
and 
COMMENT 


Powder Metallurgy 
in Military Products 


-" the recent annual meeting of 
the Metal Powder Association 
in Chicago, some interesting highlights 
on the growing use of powder metal- 
lurgy in military products were offered 
by Capt. John D. Dale, Ordnance 
Corps, Frankford Arsenal, Philadel- 
phia. He pointed out that develop- 
ment work was started on well over 
a hundred new components during 
last year alone. Some are already in 
production with total savings to date 
of more than $2 million. Others soon 
to go into production will increase the 
savings by an additional $10 million. 
An additional $8 million would be 
saved if sintered iron rotating bands 
can be developed. One of the impor- 
tant problems still faced in this de- 
velopment is surface preservation. 
Other problems encountered have re- 
quired further development in sinter- 
ing practice and formulation that will 
have a bearing on properties avail- 
able for industrial applications. 

Several successful applications have 
been made for fuse parts and other 
small mechanical components produc- 
ing parts of satisfactory performance 
at much lower cost. Cartridge cases 
are being drawn from billets of speci- 
ally sintered iron without the inter- 
mediate annealing operations required 
for cold-finished strip. 





New Polyester Resins 
“lp phos saahde in heat-resis- 


tant and fire-resistant Laminac 
polyesters were discussed by H. M. 
Day, American Cyanamid Company at 
the 7th Annual Meeting of the Rein- 
forced Plastics Division of the Society 
of the Plastics Industry, Chicago, 
April 9-11. 

A new series of resins useful in 
fabrication of glass-fiber reinforced 
plastics structures has outstanding 
strength properties at elevated tem- 
peratures. This new series of resins 
contain triallyleyanurate (hereafter re- 
ferred to as TAC), and it is through 
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Photo courtesy Crocker-Wheeler Division of the Elliott Company. 


MAGNET WIRE 











Roevar...you can’t buy a finer magnet wire 


CONTINUAL IMPROVEMENT is a distinguish- 
ing feature of Roebling’s electrical wire and cable 
line. And to make Roebling Roevar Magnet Wire 
today’s A-1 specification for high speed winding, 
we use the toughest insulation we know of. 

This Roevar insulation is many times more abra- 
sion-resistant than conventional enamels. It is highly 
resilient ... bends to a remarkable degree without 
cracking or coming loose from the conductor. On 





top of that, it has extra resistance to the solvents 
that are used in coil-treating varnishes and to all 
usual baking temperatures. 

Roevar Magnet Wire comes in sizes No. 14 to 40 
A.W.G. ... and its small diameter is an important 


factor in many applications. You can depend on 
us for the best deliveries possible under today’s 
conditions. John A, Roebling’s Sons Company, 
Trenton 2, N. J. 


OSEVELT RO « CIN 
VELAND, 701 
KSON ST « CETRO!IT, 935 
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BOSTON, S$! SLEEPER ST « 
CINNATH, 


ST. CLAIR AVE, N. E€ 


> £ HAR®A R ST « NEW YO 


When you specify 
Blake & Johnson Stove Bolts — 
or any other Blake & Johnson 
fastenings—you know that they 
will provide the quickest appli- 
cation, the greatest holding 
power, the soundest economy 
for your particular needs. The 
complete Blake & Johnson line 
includes slotted as well as Phil- 
lips head machine screws, tap- 
ping screws, Twin-Fast® wood 
screws, special headed prod- 
ucts; machine screw nuts, riv- 
ets, chaplets, wire forms, and 
automatic screw machine prod- 
ucts...in steel, brass, or other 
alloy metals. 


Write for new catalog > 


MACHINE SCREW 


TAPPING SCREW 


TWIN-FAST SCREW 


AUTOMATIC SCREW 
MACHINE PRODUCT 


SPECIAL WIRE FORM <=> 


© 


MACHINE SCREW NUTS 
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the use of this very highly reactive 
monomer that heat strength properties 
are obtained. Flexural strengths of 39 
to 40,000 psi, measured at 500 F 
after exposure to this temperature fo, 
24 hr, have been obtained on glass. 
cloth laminates made with these new 
TAC - containing polyester resins, 
When this is compared to 10 to 
20,000 psi flexural strength obtained 
with the best previously recommended 
heat-resistant laminating resins, the 
degree of improvement is apparent. 

Three TAC-containing polyester 
resins have been formulated, each 
aimed at meeting a particular han- 
dling or end requirement. —Experi- 
mental Laminac Resin PDL-7-669 js 
considered a general-purpose liquid 
laminating resin useful in making 
glass-fiber reinforced structures having 
high-strength properties at elevated 
temperatures. Resin PDL-7-679 is a 
solid crystalline resin which can be 
coated onto cloth or mat from a sol- 
vent suspension to give an easily 
handleable impregnated stock which 
can be subsequently molded to give 
a heat resistant structure. Resin 
PDL-7-680 has added fire resistance 
built into the resin molecule. All 
three resins have shown excellent heat 
resistant and heat strength properties. 
Dielectric properties of PDL-7-669 are 
tabulated below for 4s in. clear cast- 
ings. 


Dielectric Dissipation 

Temp, deg F constant factor 
79 3.$ 0.016 

167 4,2! 0.013 

250 4y 0.009 

302 4.2: 0.007 

356 4.1¢ 0.006 

439 4. 0.012 

460 4. 0.027 


The two most striking properties of 
this resin when compared with conven- 
tional polyester resins are the excep- 
tionally high distortion temperature of 
the cast resin and the uniform dielectric 
constant and dissipation factor over such 
a wide temperature range. It is believed 
that the constant dielectric properties are 
in part due to the high heat distortion 
point. 

For some types of fabrication it 
may be advantageous to utilize a solid 
crystalline type resin which can be 
coated onto cloth or mat from a hot 
melt or suspension so as to give a 
relatively dry, easily handleable im- 
pregnated stock. For this purpose, 
Resin PDL-7-679 has been formu- 
lated. This resin is very similar in 
formulation to PDL-7-669 except it 
is a waxy crystalline solid instead of 
a liquid and has a melting point of 
approximately 185 F (85 C). 

Resins PDL-7-669 and PDL-7-679, 
while having excellent heat resistance, 
are not fire resistant and in many ap- 
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Special-purpose motors. There probably are models in the Hoover 
line that will meet your specifications ‘‘as is’ —including models for 
pumps, oil burners, fans and blowers. 


General-purpose motors. A widely varied choice of Capacitor- 
Start, Split-Phase and Poly-Phase Motors. 


Ask your distributor, or write us direct. 
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A motor that gets “‘hot’’ under pressure can make users “‘hot’’ 
under the collar, too. So, for your product, you want a motor 
that’s sure to run cool. 


And Hoover makes it. 

Generous air passages over and around the windings force 
the big ventilating system to draw off all excess heat and carry 
it into the surrounding atmosphere. Engineered to do away 
with friction and drag, Hoover motors not only run cool, 
they stay cool. 

They're quiet too. And easy on electric current. Each watt 
of electricity gives its most in usable power. 

On heavy-duty jobs, high starting torque spins hard-to-start 
machinery into action without strain or vibration. High run- 
ning torque Carries even a varying load smoothly. And on all 
kinds of jobs, Hoover Motors pile up records for staying 
young and vigorous through a long, full life. 

And service? When it’s needed, where it’s needed. Hoover's 
service facilities are world-wide—always ready to protect your 
customers and to guard your good name. 


THE HOOVER COMPANY 
Kingston-Conley Division 
72 Brook Avenue North Plainfield, New Jersey 


HOOVER. 
electric motors 


since 1934 
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Unusual 


Career Opportunities 


at RCA 





Typical Design Engineering Project at RCA: Analog computer, Typhoon, 
designed and built by RCA for the U. S. Navy Air Development Center. 


for 


Senior Design Engineers 


with Electronic Product Design Experience 


RCA is engaged in a new and revolutionary 
engineering project which will have a marked 


effect in military circles as well as spheres of 


technology and commerce. We can’t give 
you detailed information in a public adver- 
tisement. But this we can tell you, working 
on it is as exciting and fascinating as design- 
ing the Typhoon, world’s largest analog 
computer illustrated above. 


Immediate Openings 


Positions open call for specialization in any 

of the following fields: 

SYSTEMS PLANNING—Analog or Digital, 
Programming Devices 

STORAGE TECHNIQUES—Magnetic Re- 
cording, High Speed Memories 

CIRCUITRY—Video and Pulse, Feedback 
Amplifiers, Coding and Decoding, Integrat- 
ing and Differentiating Techniques 

SERVO MECHANISMS—Instrument and 
Power Servos, Feedback Amplifiers and 
Power Supplies 

MECHANISMS—Servo Components, Mag- 
netic Recording, Kinematic Problems 

ASSEMBLY DESIGN—Structural and Cabi- 
net Design, Heat Transfer 


Experience Required 


We need senior electronics or electrical de- 
sign engineers, with EE or advanced degrees, 
a minimum of 6 years’ experience in the de- 
sign and development of specialized elec- 
tronic products. Also, men who have had 
responsibility as project leaders with experi- 
ence in systems co-ordination and the super- 
vision of junior engineers will find these new 
positions offer a challenge to their skills and 
creative abilities. 


Career Opportunities 


RCA’s continuous electronic research and 
development, expansion and diversification 
of product lines, provides good engineers 
with administrative ability the opportunity 
to advance to positions at staff and executive 
levels. Positions open are in the greater 
Philadelphia area. Pleasant suburban or 
country living. New Jersey Coast resorts are 
nearby. At RCA, you enjoy professional 
status . . . recognition for accomplishments 
... unexcelled facilities for creative work ... 
plus many additional Company advantages. 


INTERVIEWS ARRANGED IN YOUR CITY 
Please mail complete résumé of your education and experience to: 
MR. ROBERT McQUISTON, Manager 
Specialized Employment Division, Dept. 44G 
Radio Corporation of America 
30 Rockefeller Plaza, New York 20, N. Y. 


RADIO CORPORATION of AMERICA 








plications, fire resistance will] Un. 
doubtedly be required. A_ limite 
amount of work has indicated tha 
Resin PDL-7-669 can be modified 9, 
exemplified by Resin PDL-7-680 t 
give fire resistance without Sacrifice 
of flexural strength properties at 59) 
F. Resin PDL-7-680 may be described 
as a nonvolatile white opaque liquid 
polyester resin having a Viscosity of 
approximately 150 poises. This resin 
can be used in making glass-cloth 
laminates having good strength prop. 
erties at 500 F. The strength proper. 
ties of the laminates can be greatly 
increased by post-curing at 500 F, ~ 

Another development that should 
be of interest to users of resins js q 
general purpose heat- and fire-resistant 
formulation. It contains practically 
no uncombined chlorine compounds 
that may act as plasticizers and be 
lost on aging. Ogo 






















































































Connections for 
Aluminum Conductors 


NEMA discusses 


technical problems in termin- 


meeting 


ating aluminum conductors 
to electrical equipment. 


ECOGNIZING the _ increasing 

use of aluminum conductors 
and the problems this development 
brings to equipment designers,® an 
inter-section meeting of NEMA was 
called last March in Chicago to con- 
sider the technical problems involved 
in the connection of aluminum con- 
ductors to electrical devices. With 
R. M. Casper presiding at the meet- 
ing, the discussion was led by the 
following four men: E. E. Mcllveen 
of the Okonite Company represent- 
ing the Wire and Cable Division of 
NEMA; William Deans, vice _presi- 
dent in charge of engineering at 
I-T-E Circuit Breaker Company and 
a member of NEMA Switchgear Sec- 
tion; Julian Rogoff, chief engineer of 
Burndy Engineering Company, Inc., 
and chairman of the NEMA tech- 
nical committee on pressure con- 
nectors in the Switchgear Section; 
H. H. Watson, commercial engineer 
in the Construction Materials Divi- 
sion of General Electric and member 
of NEMA Codes and Standards Com- 
mittee. 

Mr. Mcllveen, in discussing the 
electrical and physical properties of 
insulated aluminum wire, pointed out 
that blind substitution of aluminum 
for copper can lead to trouble. How- 
ever, if each application is engineered 





* See “Aluminum Magnet Wire,’’ Evecrricat Manv- 
FACTURING, May 1952, p. 134. 
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NEED BEARINGS OR a 


that meet these NLA metallurgy ST 


“COMPO” ana "POWDIRON” 


conform to all these ...and many others! 




















SPECIFICATION WHAT IT COVERS 

ASTM B202-45T Bearings purchased 

Type 1 Class A by industry. 

MIL-B-5687 A Approved by Departments of Army, Navy 

Type 1 Composition A and Air Force for procurement of bearings. Q) 

U. S$. Army 57-230-2 Bearings used by all agencies of U. S. Army " 
Type 1 Composition A including Ordnance and Signal Corps. Gg 
SAE Gen. Instr. Bearings used by 66 

P221-1951 Hand- automotive and related 

book Type 1 Class A industries. 


Bearings used by aircraft 


AMS-4805A manufacturers and sub-contractors. 


ASTM B202-45T Bearings purchased 
Type 2 Class B by industry. 


Structural parts 


ASTM B222-47T used by industry. 














MIL-B-5687A Approved by Departments of Army, Navy and 
Type 2 Composition B Air Force for procurement of bearings and parts. 
U.S. Army 57-230-2 Bearings used by all agencies of U. S. Army 





Type 2 Composition B including Ordnance and Signal Corps. 


SAE Gen. Instr. P2221 
1951 Handbook 
Type 2 Class B 


Bearings used by automotive 
and related industries. 
















Just about every major powder metallurgy specification—whether it’s issued by government 
agencies or by official societies—is met either by “COMPO” H (oil-retaining porous bronze) or 
“POWDIRON" 61-P (sintered iron). Special alloys in *COMPO" and “POWDIRON" are also 
available to meet specific or unusual requirements. 


Write Dept. B-2, 
Bound Brook Oil-Less Bearing Company, 
Bound Brook, N. J., for details. 

“COMPO” 
“POWDIRON” 
**BOUND BROOK"’ 


Beller Buy Bound Brock 







BOUND BROOK, N. J. © BOUND BROOK 9-0441 
Manufacturers of bearings and parts — Established 1883 
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Photo courtesy Vapor Heating Corp. 


insures the reliability of your equipment. 


Miniature air-damped Barrymounts were developed specif- 
ically to help you with your miniaturization projects. They 
give you these advantages: 


1. Less space — reduced height cuts cubage of mounted 


equipment. 
Less weight — only 5/16 ounce per unit isolator. 
Wide load range — 0.1 to 3.0 pounds per isolator. 
Satisfy temperature (—67 to +170F), vibration, and 
other performance requirements of JAN-C-172A — 
special models available for extreme high or low 
temperatures. 
Ruggedized models — available for equipment that 
must meet shock-test requirements of AN-E-19, MIL- 
E-5272, and MIL-T-5422. 

Four styles — available as unit isolators or assembled 
with mounting bases built to your needs. 


_ 


TYPE 6475 


ff. 


TYPE 6465 


Phoenix 


DB. 


TYPE 6695 


1. 


TYPE 6690 


For complete information, ask 
for Barry Catalog 523-A; it’s 
free on request. And for greatest 
benefits with miniature Barry- 
mounts, let our Field Engineer- 
ing Service share our experience 
with you in the early stages of 
your designs. 


THE ge A Re be Y CORP. 


708 PLEASANT ST., WATERTOWN 72, MASSACHUSETTS 


SALES REPRESENTATIVES IN 


Atlante Chicago Cleveland Dalias Dayton Detroit Los Angeles Minneapolis New York Philadelphia 
Rochester St. Lowis San Francisco Seattle Toronto Washington 


then aluminum can be selected fo 
those applications where it will do the 
job. While the short supply of copper 
is responsible for the current interest, 
an anticipated doubling of the elec. 
trical load by 1961 puts aluminum jp 
the long-range planning _ picture, 
Whether or not aluminum can hold 
any new field it enters will be de. 
cided largely by the economics of 
the situation. 

Following a discussion of cur. 
rent-carrying capacity of aluminum 
conductors, Mr. Mcllveen stated that 
no single factor is available for sim. 
ple conversion of cross section but 
the rule of two sizes larger is con- 
servative. Apparatus terminal fittings 
therefore should be made _ large 
enough to handle the larger alumi- 
num conductors. 

From the mechanical standpoint 
medium-hard aluminum conductors 
are preferred for easy handling, stress 
in pulling and for compression con- 
nectors. They have about the same 
endurance strength as copper, but 
extra care is required in terminating 
to avoid nicking. Specific heat of 
aluminum is less than for copper but 
is offset by the increased aluminum 
cross-section. In applications where 
the service temperature is likely to 
exceed 150 C and thereby cause 
softening, the design should keep 
stresses down to values safe for an- 
nealed aluminum. An advantage over 
copper is that aluminum is unaffected 
by the sulfur in rubber insulation. 
The oxide film that forms instantly in 
air adds to the corrosion resistance 
but gives rise to problems in splic- 
ing and terminating. 

In reporting on field experience, 
Mr. Mcllveen stated that after four 
vears of operation the only service 
difficulties encountered were limited 
to connections, and were the result 
of using improper methods or equip- 
ment in installation. 


Termination Problems 


Mr. Rogoff then discussed _ the 
termination problem, pointing out 
that the dominant factor is creep or 
relaxation of aluminum under pres- 
sure. Data presented showed that the 
rate of creep for aluminum’ was 
about 100 times that for copper at 
room temperature, increasing to 10,- 
000 times at 70 C. Various types of 
bolted or screw connectors were dis- 
cussed, and compression types using 
an indenting tool. For stranded alum- 
inum conductors indented connec- 
tions must be larger in area with 
deeper indents. An application to 
fractional-hp motor windings was de- 
scribed (see May, p. 138) in which 
the connectors were copper with a 
flow-tin coating and filled with a cor- 
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SORENG Aa On eta alcaL Secateurs re toes Lon : 
Coma Cette unitttcenis of actuations? Dependable -— 
interlock switch characteristics at-a very a price: 
Perhaps mounting angle, size Or ease ea as AUK 
eyrrcHE important to you. Whatever your particular 


: snap Action 
Py oi asi acai 
hd fit your requirements are, Viet) iu 


Switch to meet them. 


SPECIFICATIONS 


Snap Action Switch—Type 7990 


Where cost is a prime factor and a switch life 
under a million actuations is adequate, this is the 
switch for you. The 7990 is excellent as an inex- 


Snap Action Switch—Type 13150 pensive safety, interlock or limit switch. 


Adaptable for use as a limit, control, interlocking 
or safety switch, the 13150 is designed to give 
premium performance. If your application calls Single pole, double throw, normally open or nor- 
; a é : ; : ve mally closed. 
for millions of actuations during the switch life, 
you will find this switch capable and interestingly a pole, single throw, normally open or normally 

‘ closed. 
priced. 

Rated 6a—125v a-c, 3a—250v a-c. 


Electro-Mechanical Characteristics Plug-in terminals shown. ‘‘Slide-on” terminals also 
available. 


Electro-Mechanical Characteristics 


Single pole, double throw, normally open or normally 
closed. Round head plunger may be cam actuated from 


. : any angle. 
Single pole, single throw, normally open or normally 


closed. May be vertically or horizontally base mounted. 
For further data, drawings, etc., ask for Bulleti 
Sik Nin caclititin dae: ins tlllie ace, or further data, drawings, etc., ask for Bulletin 


CF-121. 
Yahp—125/250v a-c. 


Soreng “'Slide-on" terminals shown simplify and Note: Engineering service is available to you for 
speed up wiring. Flush mounted, plug-in terminals 


din nena development of new switches or modification of 
resent models to meet your exact requirements. 

Switch may be bushing mounted or side mounted. : ith £ the bulleti if til ae oe 

For further data, drawings, etc., ask for Bulletin ree ee Sree See ines information on 

CF-118. other electrical components, write Dept. M27, 


~ : . : . : 7. - My tate rat. 2 Sabb heehee eee ae eh e-Bh tos) cae bee 8 Lis hed san tee 
Specialists in Electrical and SORENG MANUFACTUIRIN 2? COIRPORATIOR 
Electronic Components. 


9555 Soreng Ave., Schiller Park, Ill. (Chicago Suburb) 
Plants: Schiller Park, Ill. + Fremont, Ohio 
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How to locate 
new sources 


of supply ... 





HENEVER you seek to know “who makes it,” or 
need the correct name and address of a supplier 
you want to get in touch with . . . look first in the 


“Guide to Buying” pages of ELecrricaL MANUFAC- 
TURING. 


Here is why. 





1. The “Guide to Buying” specializes in sources 
of supply for materials, metals, electrical and me- 
chanical parts, equipment, finishes, etc., which are 
used in the design, engineering and manufacture of 
electrically operated products—the very field in which 
you are engaged. You don’t have to wade through 
a maze of unrelated listings to find what you want. 





2. The “Guide to Buying” lists companies that are 
actively seeking your business now or in the future— 
as attested by the fact they advertise in ELECTRICAL 
MANUFACTURING. These advertisers are the progres- 
sive companies in their particular field of supply. 
And it pays to do business with progressive com- 
panies—every time. 





3. When you find a company that makes what you 
want, you can usually find right in the same issue 
an advertisement giving specific performance data 
on the product. That’s mighty convenient. 





4. The “Guide to Buying” is revised monthly. That 
means that you get buying source information that 
is always up to date. 





Take a minute or two to familiarize yourself with 
the scope of the useful information that is at your 
fingertips in the “Guide to Buying.” 


Listings start on page 284. 


| 
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rosion-inhibiting compound. Where 
currents are heavy enough to heat 
the connections above 100 C, alumj- 
num was recommended as the mate. 
rial for connectors attached by jn. 
denting. 

Mr. Rogoff closed by cautioning 
against assuming that connector de. 
signs satisfactory on copper would 
automatically be successful on alum- 
inum. 


More Space for Leads 


In the next paper by Mr. Deans 
on connection of aluminum conduc- 
tors to apparatus, it was pointed out 
the problems increase as the con- 
ductor size decreases. While most of 
his discussion related to favorable 
experiences with heavy busbar and 
outdoor installations, Mr. Deans em- 
phasized that in smaller apparatus 
space available for larger aluminum 
conductors poses problems, particu- 
larly on small circuit breakers with 
built-in pressure connectors. Some 
new techniques are necessary; most of 
the objections to these techniques are 
that they are new. 

Mr. Watson at the start of his talk 


offered a table of current ratings for 
aluminum wire based on 78 per cent 
of copper, or two gage sizes larger. 
Much of his discussion referred to 
residential and industrial wiring, and 
to the necessity for redesigning ter- 
minals to take larger wire sizes. 

In the general discussion following 
the four papers, M. L. Schmidt of the 
Fractional Motor Dept. of General 
Electric Company mentioned _ that 
pressure connectors on motor wind- 
ings were given a coating of alkyd 
varnish for added protection to the 
joints. Field experience on_ several 
hundred thousand motors showed 
even better service than with all- 
copper connectors. 

A study being made by Westing- 
house on aluminum conductors _ in 
transformers was briefly described by 
J. C. Rissinger of the Transformer 
Division. 

Limitations of aluminum under 
short-circuit conditions were briefly 
discussed by J. R. Harwood, vice 
president in charge of engineering at 
Cutler-Hammer Inc. The low ther- 
mal capacity and low melting point 
of aluminum suggested the need for 
data on safe sizes under short-circuit 
loads of 15,000 to 50,000 amp. Later 
comment offered on this point indi- 
cated that aluminum conductors se- 
lected on the basis of two gage sizes 
larger than copper would have short- 
circuit ratings equal to those pub- 
lished for copper. 

Copies of the full proceedings of 
this meeting with all illustrations, 
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In our constantly expanding lines are scores of wires 
and cables that meet government approval specifica- 
tions or exceed them. 


In many cases you will find the wire that meets your 
requirements is one of our regular stock numbers — or 
our engineers will be glad to work with you to develop 
wires especially for your needs. 


We have had years of experience in designing and 
manufacturing wire and cable for a wide range of 
applications in electronics, aviation and industry. Put 
this experience to work to help solve your problems 
wherever they concern wire or cable. We welcome 
your inquiries. 


Ask us for our new complete catalog. 
We'll be glad to send you a copy. 


RHODE ISLAND INSULATED WIRE CO., Inc. 


50 BURNHAM AVENUE 


NATIONAL SALES OFFICES: 624 S. MICHIGAN BLVD., CHICAGO, ILL. 
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Learn Electrical and Electronics 


Insulating 


INSULATION MATERIALS ): gome (“i *%¢ Wire 
are doing today—and ff 
can do tomorrow 


Send For Your Copy of This Insulation 
Materials, Wire and Wire Markers 


Here's h 
Characteristics Manual Le 


al 
lf the harmful effects of oil, grease and ueLi Td; 


sunlight, alkalie fluids and acids are handicapping : CTU rsite) TTT 
your wiring work, be sure to investigate Turbo Meat tte 
products. They are designed and constructed , Cor ee 
on an unusually different principle and offer 
many advantages not found in other types 
of wire and cable insulation materials. 


Solving 


” Wiring Paty 
bit le) res 


<< an 2 7 

This booklet on Turbonics includes installation Ye f., ei 2 
drawings, photographs, blueprints and descriptive Vay 2 Y Y 
suggestions for future planning incorporating F Se 

new basic principles. You will benefit from the Tate “J . 
improved "as rated" characteristics of modern Witt Le ed Ty 
electrical and electronics insulating materials. Pinel Pe LAL ie 
Write for your free copy . . . Engineering Dept. A on. ape 


For The Most Reliable Performance Be Sure 


The BRAND Name !S$ ON All Your Electrical 
& Electronic Insulating Materials, Wire, and 
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| 

. Wire Markers. 

| TURBO 
INSULATING MATERIAL 

| THE WILLIAM ELVA AND CO., INC. 
f 

: 

| 


DEPT. EM-7, WILLIMANTIC, CONNECTICUT, U.S 


TURBO Insulated Wires - Wire Markers - Extruded 
Varnished Saturated Sleeving and Tubing - Ce 
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Preverit Costly Burnouts 
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VAP-OIL-TITE 
FITTINGS 


Fouled contacts cause costly because a collar covers metal 
burnouts and down-time. Use edges making burring unneces- 
VAP-OIL-TITE FITTINGS sary. Furnished in numerous 
with Plastic Covered Flexible types with body sizes from 
Metallic Conduit for Sure Seal- 3” to 2”. Write or wire today 
ing of wiring on oil, water,dust for bulletin #MT-104 giving 
and vapor tite equipment. types, sizes and prices, 
VAP-OIL-TITE’S exclusive 
threaded bushing not only 
insures positive grounding but SSSR 


also makes fitting easier toinstall RCC S CU Coe Somme OP BOE 
11 Park Place « New York 7, New York 
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tables and curves are available to 
NEMA members on_ request ad. 
dressed to National Electrical Many. 
facturers Association, 155 East 44) 
St.. New York 17. Ask for NEMA 
Engineering Bulletin No. 44 on “Cop. 
nection of Aluminum Conductors tg 
Electrical Equipment.” Oog 


Automatic Control 
Terminology 


D IFFERING technical use of the 


same word or phrase in machine 


control and process control has re- 
sulted in avoidable confusion. While 
the devices and fields of use are dif- 
ferent the basic control functions are 
the same and the terminology should 
agree. As a step in bringing about 
such agreement the Committee on 
Terminology of Industrial  Instrv- 
ments and Regulators Division ASME 
presented a revised and expanded 
set of definitions at the meeting in 
Cincinnati in June. 


This revised list has been broad- 


ened to include definitions common 


to feedback control or servomechan- 
ism systems, and a group of auto- 
matic control definitions has been 
added. The paper, No. 52-SA-29, 
“Automatic-Control Terminology,” by 
M. A. Princi, was published in full in 
Mechanical Engineering, June 1952, 
page 456-489. ES) bg 


Vinyl-Silicone Resin 
Treatment of Glass 
Fibers 


rWNHE large loss in flexural strength 
De glass fiber-polyester laminates 
caused by water can be traced to the 
inadequate nature of the bond be- 
tween the resin and glass. The treat- 
ment of heat-desized glass with vinyl- 
trichlorosilane, which apparently forms 
a vinyl silicone polymer on the glass, 
has the disadvantage of liberating hy- 
drochloric acid due to the hydrolysis 
of the chlorosilane linkages present. 
In an attempt to eliminate the use 
of acidic or acid-producing chemicals 
in glass-treating plants, a silicone poly- 
mer was developed containing vinyl 
groups on each silicon atom. This resin 
is free of chlorine and is a neutral 
hydrocarbon-soluble polymer. As dis- 
cussed by M. H. Jellinek, Linde Air 
Products Company, Tonawanda Lab- 
oratory, at the 7th Annual Meeting of 
the SPI Reinforced Plastics Division, 
Chicago, April 9, 10, 11, it has been 
found that this resin, marketed as 
Linde Sizing GS-1, can be applied to 
desized glass cloth from a hydrocarbon 
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Refrigeration meant a cake of ice? 


Perhaps those were the “good old days” .. . but who 
would trade the refrigerator found in today’s average 
American home for an old-fashioned ice-box? 


Electrical home appliances have eliminated countless 
chores for modern housewives. Today’s refrigerator, for 
example, requires practically no attention—because it 
can be powered by an Emerson-Electric hermetic motor. 
True to a 62-year tradition of precision manufacture, each 
Emerson-Electric hermetic motor is carefully built, tested, 


and sealed for shipment, under accurately controlled 
atmospheric conditions. 


In addition to hermetic motors in horsepower ratings 
from ¥4 to 15, Emerson-Electric offers a complete line of 
standard motors from 1/20 to 5 h.p. for use on equip- 
ment for the home, the farm, in business and industry. 
Your inquiry is invited. THE EMERSON ELECTRIC 
MEG. CO., St. Louis 21, Mo. 


MODERN LIVING ts poweren with| ELECTRIC MOTORS 











EMERSON-ELECTRIC’S unique 
SERVICE 


solves your power problems 


Our engineers are eager to work with 
yours in designing and providing the 
correct motor for contemplated new 





and may suggest short cuts and prod- 
uct improvement. Write today for 
Bulletin No, M121. 
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Pure Teflon* and Chemelec Mixtures, which are “alloys” of 
Tefion, offer product engineers a whole new family of materials. 


Undoubtedly you are familiar with the properties of pure 
Teflon — its chemical inertness, its unapproached dielectric 
qualities, its serviceability at temperatures from —110° F. to 
500° F., its extreme anti-hesiveness, its zero water absorption. 


Now, Chemelec Mixtures further broaden the scope of this 
wonder plastic. If you want Teflon that can be soldered or 
cemented, you may have it. If you want Teflon, ‘‘alloyed”’ 
with metal, glass, ceramics, carbon, mica, quartz, alnico. 
asbestos, silicate, calcium, or boron, etc., to meet a par- 

ticular material requirement, you may have it, too. 


Bring us your problem and our engineering 
department will work with yours to deter- 
mine the material best suited to your needs. 


*du Pont’s trademark for its tetrafluoroethylene resin 
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UNITED | FLUOROCARBON 
STATES | PRODUCTS DIVISION 
FABRICATORS OF “TEFLON”, “KEL-F” 
GASK ET AND OTHER FLUOROCARBON PLASTICS 
COMPANY CAMDEN 1, NEW JERSEY 


















solution and subsequently cured ty 
produce a sizing on the glass havin 
properties similar to those obtained by 
sizing with vinyltrichlorosilane. 

The overall result of the application 
of this treatment is to cover the glass 
with a nearly continuous sheath of 
silicone. This sheath does not merely 
envelop the glass but is firmly at. 
tached either by some type of strong 
surface forces or actual chemical re. 
action with the glass. This protective 
sheath no longer permits wetting of 
the glass by water and is not seriously 
affected by breaks or fissures. Con- 
comitantly the vinyl groups attached 
to each silicon atom in this sheath are 
available for double bond polymeriza- 
tion with suitable unsaturated resins, 
The loading of the sizing on the glass 
can be controlled simply by adjust- 
ment of the concentration of the solu- 
tion. 

When clean glass cloth has been 
coated with Linde Sizing GS-1 fol- 
lowed by heat curing at 275 C (530 F) 
for 5 min, it is possible to prepare 
translucent laminates of high dry 
strength which suffer little or no loss 
of strength in the accelerated humidity 
test involving boiling in water for 2 
hr followed by testing wet at room 
temperature. Typical results on lami- 
nates made from 181 fabric having fin- 
ish 112 (heat desized), 114 (chromium 
methacrylate) and GS-1 are shown 
below. The table includes the approxi- 
mate high and low limits observed 
with GS-1. 


Glass Flexural Strength Percent 
finish Dry Wet retention 
112 48,000 22.000 46 
114 50,000 30,000 60 
GS-1 70,000 74,000 106 
GS-1 59,000 55,000 93 


The resin used in these tests was 
BRSQ-147. In general the dry flexural 
strengths of the laminates fell in the 
range of 60,000 to 65,000 psi but the 
above table indicates the limits. One 
important effect is that the wet 
strength retention is relatively inde- 
pendent of the original dry strength. 
It is fairly obvious that GS-1 sizing 
permits the preparation of stronger 
laminates than were possible with the 
generally used finish 114, and that the 
wet strengths of such laminates are 
higher than the previously accepted 
dry strengths. 

It has been found that laminates 
having a high degree of transparency 
can be produced on GS-1 sized glass 
if the curing cycle for the resin is 
modified to include ten minutes at 
about 70 C followed by final cure at 
120 C for 20 min. Neither these nor 
any other conditions we have tried 
have been of use in producing trans- 
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@® ALL METAL 
Unyielding, unaffected by water, oil or 
heat up to 550°. 
@® SPINS DOWN 


Shrinks as it sets. Finger-free until locked. 


@ ONE PIECE 
A single item to order. A single item to 
stock. A single item to handle. 
@® LIGHT WEIGHT 
Approximately 1/3 as heavy as same size 
common hex nut. 
@ HEX SHAPE 


Uses common six-sided socket or box wrench or 
power tool. 
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Speedy in handling and application, the EverLOCK Nut design 
also permits faster spin-down than the friction-type locknut, 
as proved by time-and-motion studies. This is because the 
vise-like grip is applied only after the nut contacts the work. 


HOW IT WORKS 


The base of the EverLOCK Nut is con- 
cave with the tines relaxed while nut is 
spun down to the work. Tightening of 
the nut flattens its base against the ! 


work, forcing the tines inward against 
the threads of the bolt. 


When locked in position, the nut is 
tight and flat against the work and | 
the threaded tines are locked securely 
against the bolt. 


Pioneered, Patented, Developed by the 
Manufacturers of EverLOCK Washers 


THOMPSON-BREMER & 


co. 
Subsidiary of American Machine and Foundry Co., New York 
1640 W. Hubbard Street, Chicago 22, Illinois 


DON’T DELAY—Write us or ask our nearest 
representative about the EverLOCK Nut today... find 
out how this short-cut to vibration-proof fastenings 
can make your operation more profitable. 


WRITE FOR 


GREATER NEW YORK OHIO 
J. Ramsey Reese, Inc. Kenneth D. Delanoy 
71 Murray Street 1942 Speice Avenue 


MINNESOTA 
Leonard F. Berg 
2639 University Avenue 


MICHIGAN 
Sam T. Keller 
2457 Woodward Avenue 


A. J. Murphy 


New York, New York Dayton, Ohio Detroit, Michigan St. Paul 4, Minnesota DeWitt, New York 
NEW WISCONSIN IOWA WEST COAST 
JM a ann John Goory W. L. Barth, Jr. Thom Lundeen Richard C. Dudek 


1484 Blossom Park Ave. 


! land Bidg. 
Lakewood 7, Ohio 505 Cleaveland Bidg 


Rock island, Illinois 


9 South Clinton Street 1729 Wilshire Bivd. 


One St Street 
arr Stree Chicago, Illinois 


Mystic, Connecticut 


PENNSYLVANIA INDIANA TEXAS 7 ST. LOUIS f CANADA 
Russell T. Brosius Donald G. Teeling Cc. W. McNeil David A. Smith P. L. Robertson 
1617 Pennsylvanio Blvd. 6325 N. Guilford Ave. 704 M & M Bidg. 4030 Chouteau Avenue Mfg., Co., Ltd. 


Philodelphia 3, Pa. “Indianapolis 20, Indiana Houston, Texas St. Lovis, Missouri Milton, Ontario 
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4457 E. Genesee St. 


Santa Monica, Calif. 


| 


Al! the Features You Want! 


INFORMATION OR CONTACT YOUR NEAREST DISTRIBUTOR 
WESTERN NEW YORK 
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PANEL METERS 


by SUPREME 





Every year more and more manufacturers are using Supreme meters as initia! 
equipment in hundreds of electrical and electronic devices. 
every respect with many outstanding features such as EFFICIENT ALNICO 
BAR MAGNET—SELECTED PIVOTS AND JEWELS—DOUBLE BRIDGE CON- 
STRUCTION—HIGH TORQUE MOVEMENT—STRONG TOUGH POINTER— 
RUGGED MOVING ELEMENT. Available in a variety of sizes and types with 
or without special dials. Write Supreme today about your meter needs. 


Our 25th Year 
SUPREME, INc. 


SHIELDING 
PROBLEMS 


Teme ih mba mati 
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Request for prices and deliv- 
ery given prompt attention. 


GREENWOOD 3P, MISSISSIPPI 





Resilient... Conductive...Compressible... Cohesive 


From closures for cabinets to gas- 
kets for waveguide couplings, 
Metex Electronic Shielding as- 
sures lasting metal-to-metal con- 
tact to prevent leakage, without 
the need for costly machining to 
secure precise surface-to-surface 
contacts. Metal wire — knitted, 
not woven or braided — gives 
Metex Electronic Strips and Gas- 
kets that combination of conduc- 
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tivity and resiliency which makes 
them so effective aud economical 
for shielding. 


For a more detailed picture of the 
scope of utility of Metex Elec- 
tronic Products, write for free 
copy of ‘‘Metex Electronic 
Weather Strips.” Or outline your 
specific shielding problem—it will 
receive immediate attention. 


METAL pao oto 


KNITTERS OF WIRE MESH FOR MORE THAN A ee cay 


Dt RRR R RE alienate 
REY 


649 East First Avenue 
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Quality built in 
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parent laminates with cloth having 
finish 114. 

The effect of GS-1 sizing is not 
limited to woven cloth, but has also 
been applied with success to unwoyep 
fibers and desized mat. In view of 
this there is no reason to believe, 
Mr. Jellinek concluded, that the treat. 
ment should not be generally usefyl 
where the attack of water on glass. 
resin interfaces is a serious problem, 
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TV Predicted 
for Theatres 


[ the opening session of the 
A annual meeting of the Society 
of Motion Picture and Television En- 
gineers, held in Chicago on April 21, 
N. L. Halpern, president of Theatre 
Network Television, Inc., declared 
that TV installations will eventually 
be made in every motion picture 
theatre in the United States. Today 
there are more than 75 theatres in 
37 cities with large-screen TV equip- 
ment, all installed within the last three 
years, and 20,000 theatres to go. Even 
now theatre TV is close to the number 
of outlets necessary to regularly sup- 
port high-cost presentations and talent 
staged especially for this medium. 


Fast Response 
Pulse Transformer 


Ferrite transformers make 
possible complete blocking 
oscillator plug-in units 


ECENTLY devised at the Na- 
tional Bureau of Standards, the 


pulse transformer shown in Fig. 1 


RC PLATE 









GRIO B+ 
FIG. 1 


produces an exceptionally fast pulse- 
rise in a conventional blocking oscilla- 
tor circuit. It is simple and inexpen- 
sive, and owes its superiority to a 
ferrite core. The variety of composi- 
tions of these non-metallic materials 
now becoming available offers a wide 
range of magnetic and electrical prop- 
erties. The resistivity of many ferrites 
is high enough to give low losses as 
well as high permeability. 


ELECTRICAL MANUFACTURING 









‘ing 











aa 







Why not think BIG 


when you plan on plastics ? 


TELEVISION CABINET 


Motorola, Inc. 


HEAVY-DUTY SWITCH PANEL 
I. T. E. Circuit Breaker Co. 


ROOM VENTILATING FAN Sey 


Chicago Electric Mfg. Co. 





POPCORN WARMER BASE 


Buddy Boy Popcorn Co. 


>: 


ee-see your molder about big DUREZ pieces 


If you have always limited your think- 
ing on plastics to fairly small pieces, 
We invite you to consider them in a 
brand new light as material for 
major units or components. 

Bigger presses, improved techniques 
in custom molding, and the versatility 
of phenolics developed by Durez have 
greatly en/arged the utility of moldings 
in recent years. 

Pieces weighing up to 40 pounds 
and more are now turned out, ready 


for assembly, at mass production speed. 


These range up to 15x 18x 36”, 
and their size is determined only by 
the capacity of available presses. The 


PHENOLIC PLASTICS THAT FIT THE JOB 


larger the size, the greater is the econ- 
omy available through elimination of 
many machining, assembly, and _ fin- 
ishing operations. 

In large and small moldings the 
inherent characteristics of Durez 
phenolics have won them an important 
place in industry. They mold to critical 
tolerances. They have outstanding 
electrical values and resistance to 
chemicals and to heat, plus impact 
strength and permanence of finish. 

It will pay you to discuss your large 
projects with your custom molder. For 
specialized assistance, feel free to call 
on Durez technicians in your area. 


| 





OLDING COMPOUNDS 


INDUSTRIAL RESINS 


i ae 


PROTECTIVE COATING RESINS 


place you o list? Durex Plastis @ 
f Chemicals, Inc., 1307 Walck Road, ig 
North Tonawanda, New York. 
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Plug-in Transformer. 





Transformer with coil-pro- 
tecting housing and leads. 





Open Type Transformer 
with mounting bracket and 
terminal lugs. 
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Fully Enclosed Transformer 
with wiring compartment 
and circuit breaker. 





More than a Million Made 
Per Year For Many Years 
Besides the millions of ‘‘small’’ trans- 
formers Jefferson turns out yearly for oil 
burner ignition, luminous tubing, power 
circuits, mercury and fluorescent lighting, 
signal and communication systems, con- 
trol circuits, radio, television and elec- 
tronic purposes — transformers for new 
and special purposes are engineered and 


built in increasing numbers. 


LOW OR HIGH VOLTAGE 
SECONDARIES 
Transformers for reducing to very low 
voltages or up to 15000 volts or more 
can be furnished in capacities required 
and in design and mounting arrange- 

ments to meet your particular needs. 

The Jefferson engineering staff has 
over 35 years of experience in the field 
of “small” transformers and is ready to 
make practical recommendations. In fact 
the chances are that your particular prob- 
lem has already been solved at “Trans- 
former Headquarters’’. 


JEFFERSON ELECTRIC COMPANY 


Pioneer “Small” Transformer Manufacturers 
BELLWOOD, ILLINOIS 


The cores used at NBS are less thay 
1 in. in diameter and are made by 
cementing together two _ standard 
toroids of a commercially available 
ferrite. The plate, grid and output 
windings consist of 13, 12 and 6 tums 
respectively of No. 24 enameled COp- 
per wire. The plate and grid windings 
are wound together in a single layer. 
The blocking oscillator, Fig. 2, is a 





FIG. 2 


transformer-coupled feedback oscilla- 
tor that produces a single rectangular 
voltage pulse with a fast rise and fall 
when triggered by an actuating volt- 
age. The speed with which the oscilla- 
tor output voltage pulse rises and falls, 
pulse duration, and the rate at which 
it can be repeated are determined by 
the characteristics of the transformer. 
Fast response also requires a tube hav- 
ing high transconductance. 

Optimum pulse transformer design 
calls for tight inductive coupling be- 
tween the windings, and low capaci- 
tive coupling. Transformers are there- 
fore constructed with few turns of 
wire wound on cores having high ef- 
fective permeability for abrupt 
changes of current. Steel cores are 
generally used, thinly laminated to 
reduce losses. The shortest pulses with 
such transformers have a duration of 
about 0.1 microsec, and the fastest 
rise time is about 0.03 to 0.04 micro- 
second. 

Using one of the new transformers 
in a conventional blocking oscillator 
circuit, Fig. 3, with a 500-ohm load, 
pulse characteristics were measured 
with different tubes. Speeds were all 
high, but little difference in pulse rate 
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What’s the big attraction? 


The same brilliance that catches Mr. Trout’s eye is also found on a wide range 
of brass and copper products, from costume jewelry to the gleaming brightwork 
on a ship. 


The clean, bright surface of Chase metals doesn’t just happen .. . it is 
controlled in research laboratories by Chase metallurgists . . . it is checked 
and tested every step along the way to the finished sheet, rod, wire or tube. 


Chase brass and copper products are available, subject to government controls, 
through dealers, and jobbers across the nation and through Chase’s 23 convenient 
mill warehouses.* Chase Brass & Copper Co., Incorporated, Waterbury 20, Conn. 





Chase brass and other copper alloys When the Chase Technical Advisory Patented Chase Telnic® Bronze makes 
range in color from rich red to bright Service is asked to solve a problem by better switchboard parts. Chase research 
yellow. The right color for each prod- a manufacturer, Chase metallurgists will developed Telnic for high strength, ex- 
uct and use is one of the features of often find the right answer in this re- cellent machinability, corrosion resis- 
Chase research and quality control. search laboratory test furnace. tance, and conductivity. 


() ha S es The Nation’s Headquarters for 
e BRASS & COPPER 


Chase Brass & Copper Co. is a subsidiary of KENNECOTT COPPER CORPORATION 


*Albanyt Atlanta Baltimore Boston Chicago Cincinnati Cleveland Dallas Denvert Detroit Houstont Indianapolis Kansas City,Mo. Los Angeles Milwaukee 
Minneapolis Newark New Orleans New York Philadelphia Pittsburgh Providence Rochestert St.Louis San Francisco Seattle Waterbury (tSales Office Only) 
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PROBLEM:  Belsaw = Machinery 
Company, Kansas City, Mo., manu- 
facturing light sawmills and wood- 
working machinery, formerly used 
this method to lock Timken bearings 
and to transmit torque from a shaft 
to a bevel gear. A key, broach gear 
key seat and a milled keyway in 
each shaft were required. Removal 
of the gear was difficult. Belsaw en- 
gineers, feeling that this assembly 
was too costly, developed a new 
fastening method. 


Fastener Problem 


of the Month 


Transmission of torque from shaft to gear 
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MILLED KEYWAY KEY 


COTTER PIN 





SOLUTION: An ESNA Rollpin—the 
slotted tubular steel cylinder with 
chamfered ends—provided a method 
that resulted in a saving of more 
than 60%. A socket head cap screw, 
welded to the plate, holds the bevel 
gear to the shaft. The Rollpin, simply 
driven into an extra-depth produc- 
tion-drilled hole, locks the bearing 
adjuster screw and serves as a key 
in transmitting torque from shaft to 
gear. It locks itself in place through 
the constant pressure it exerts against 
the hole walls. Removal is easy—Roll- 
pin is simply punched deeper, per- 
mitting the gear to be pulled from 
the shaft. As the gear is pulled, the 
Rollpin falls out. 


ESNA can probably provide a sound, economical answer to your next 


fastening problem. Mail our coupon for design information on Roll- 


pin and other self-locking ESNA fasteners. 


F eee. | 
| 
| Dept. R10-722, Elastic Stop Nut Corporation of America | 
| 2330 Vauxhall Road, Union, New Jersey | 
Please send me the following free information: | 
| Rollpin bulletin Here is a drawing of our product. 
| AN-ESNA conversion chart What fastener do you suggest? 
, Name Title 
| Firm | 
| | 
: Street | 
, | 
| City Zone State | 
= 
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could be noted when using 6AH6, 
6AK5, 6AN5 or 6J6 tubes. Measured 
pulse width was less than 0.06 micro. 
sec and the rise time less than 0,02 
microsec. Pulse amplitude was about 
90 v, output impedance about 100 
ohms and peak pulse power about 20 
watts. 

Pulse widths of the order of 0.03 
microsec can be produced by using 
fewer transformer turns, but at the 
expense of reduced amplitude. The 
recovery time of the blocking oscilla- 
tor with 47 mmf and 3,300 ohms in 
the grid circuit is less than 0.3 micro- 
sec; about 3 times as fast as that for 
units with steel core transformers. 

The small size of the ferrite-core 
transformer makes possible complete 
blocking oscillators produced as com- 
pact plug-in units. A number of these 
have been constructed; each consist- 
ing of a transformer, a miniature tube, 
and a grid capacitor and _ resistor 
mounted on an octal base. All leads 
are brought out to the base pins to 
allow for a variety of triggering and 


biasing methods. ooo 


Nylon Rivets 
i ie provide longer life and sim- 


plify insulation of rivets the 
Sessions Clock Co., Waterbury, 
Conn., uses nylon rivets in a switch 
assembly in one of their clocks. 
Solid round-head nylon rivets about 
34 in. long are produced by 
Polymer Corp., Reading, Pa., on 
automatic screw machines from “4s- 
in. diameter rod. Switch contacts 
are supported between small lami- 
nated phenolic stamped _ wafers, 
and the assembly is held together 
by two of the nylon rivets secured 
by Tinnerman stamped nuts. Re- 
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‘such as are found in timing circuits. 


Another New CUT ye oaehe 


at) Te ea Te LIFE 


aL I la LIGHTWEIGHT, RUGGED 
PSUR m ese 


Peo See a tHe 





Sets a New High in 
Performance, Efficiency and Economy! 


The new Phil-trol Type 33 Relay is another triumph of 
4 i 4 Mounting Holes 


Phillips designing and engineering. It is an important addi ne Slates 


tion to the complete line of Phil-trol Relays that enables you <1 alle aie 


to select the type practically tailor-made for your particular 
needs. 

The Type 33 Phil-trol Relay is of single coil design and box 
shape construction. Armature and frame construction of a 
type that affords fast action in both operation and release. 
Contacts are quickly and easily pressure adjusted by means 
of screws. The type 33 is available for either a.c. or d.c. op- 
eration (33-AC or 33-QA). The constant of operate and 
release times has qualified this relay for many applications 


Miniature Telephone 
Type 4QA 





Power Relay 
Type 27QA 











Write for detailed Data Sheet and 
copy of latest Phil-trol Relay Catalog ~~ 






Telephone 
Type 2QA 








Hermetically Sealed 
Type 4 





Hermetically Sealed 
Type 20366-1 
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ALABAMA, Birmingham 9 


McConnell Sales & Engineering Cor 


2809 Lentral Avenve 
Mail Address: P. O. Box 145 


Homewood Branch 


CALIFORNIA, Los Angeles 65 

Bernard $. Hundley 

3532 Fletcher Drive 

Mail Address: P. O. Box 3916 
Glassel Station 


CALIFORNIA, San Francisco 7 
Campbell & George Company 
379 Brannan Street 


COLORADO, Denver 16 
Peterson Company 
4949 Colorado Boulevard 


CONNECTICUT, Hartford 3 
Gibson Engineering Company 
c/o Ernie Bosselman 

119 Ann Street 


FLORIDA, Jacksonville 2 
Ward Engineering Company 
903 West Adams Street 


FLORIDA, Orlando 
Ward Engineering Company 
1217 West Central Avenve 


GEORGIA, Atlanta 
Thomas 8B. Combs Company 
198 Decatur Street 


WLINOIS, Chicago 6 
Kelburn Engineering Company 


Room 502, 600 W. Jackson Blvd. 


MARYLAND, Baltimore 2 
Harry M. Wood 
124 Light Street 


MASSACHUSETTS, Boston 15 
Gibson Engineering Company 
1018 Commonwealth Avenve 


MICHIGAN, Detroit 26 
Ralph D. Ernest 
408 Penobscot Bidg 


MINNESOTA, St. Paul 
R. A. Lundbeck 
1900 University Avenve 


MISSOURI, St. Lovis 10 
Lovis D. Moore 

604 Chovteau Bidg. 
4030 Chovteay Avenve 


NEW YORK, Buffalo 2 
Douglas J. Munhall 
170 Franklin Street 


cont 


NEW YORK, New York 
Cc. H. Ribble 
Room 206, 261 Broadway 


OHIO, Cleveland 3 
43. Lb. Finnicum 
Room 236, 4500 Euclid Ave. 


OHIO, Dayton 2 
Thal Mer Associates 
18 West Monument Avenve 


PENNSYLVANIA, Pittsburgh 8 
Edger M. Moore & Compeny 
6964 Themes Bevleverd 


PENNSYLVANIA, Upper Derby 


W. F. Keegan Company 
771 Shelbeurne Road 


TEXAS, Dolles 3 

lynn Ellie) Company 

Reem 521 

Second Unit, Sente Fe Bidg. 


TEXAS, Hevsten 2 
lynn Elfiett Company 
371 M & M Building 


UTAH, Solt Leke City 7 
Sherman C. Nabaum Company 
4777 Sovth 13th East 


WASHINGTON, Seattle 1 
Instrument Sales Company, Inc. 
2137 Second Avenve 


CANADA, Teronte 16 
Davis Automatic Controls, Ltd. 
4251 Dundas Street West 


CANADA, Montreal, Quebec 
Davis Automatic Controls, itd. 
Coronation Building, Svite 205 
1405 Bishop Street 


(EXPORT) NEW YORK, New York 16 


Rocke International Corporation 
13 East 40th Street 
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EAGLE SIG 


NAL CORPORATION MOLINE: Ll 


ol panels 


FOR YOUR INDUSTRIAL PROCESS 








large or small 


Let Eagle Signal turn your 
control problems to profits. 
Automatic precision timing will 
increase quality and production 
of your industrial process. 
Eagle will design and build 
any size panel, complete, ready 
to plug in and produce for you. 
See your Eagle representative 
or write today. No 
obligation. 


siliency of the nylon provide 
springback to insure a firm fasten. 
ing. The application has received 
Underwriters’ Laboratory Approval 
for 110-v a-c current. O On 


Steps to Automation 


N LAUNCHING — “Progressive 

Mechanization,” the 24th of Gep. 
eral Electric Co.’s annual “Mor 
Power to America” series, James T. 
Farrell, Small & Medium Motor De. 
partment, predicted that despite 
progress made to date, the mechani. 
zation of industry has only just be. 
gun. Today, Mr. Farrell said, jobs are 
still being done by hand that could 
be done better and faster by motor. 
driven machines. Inefficient machines 
can be made more productive, and 
separate machines can be linked to. 
gether in semi-automatic operation. 
The final step up the mechanization 
ladder is to completely automatic con. 
tinuous processing and the greatest 
possible productivity per man. 

Through the years, this mechani- 
zation program has been carried on in 
a haphazard manner. There have 
been many campaigns to’ improve 
operations of single industries and 
isolated processes in a number of 
industries. The MPA series has in- 
cluded many programs keyed to spe- 
cific industrial groups and processes. 
So far, nobody has given all of in- 
dustry an overall general formula for 
mechanization. 

General Electric is trying to fil 
that void with the newest program. 
Having been in the middle of the 
modernization programs of practical- 
ly every industry in the country be- 
cause of the manufacture of electric 
motors and control equipment, Gen- 
eral Electric feels it is logical for them 
to introduce an industry-wide cam- 
paign. Aside from experience gath- 
ered in other industry modernization 
programs, General Electric has made 
a concerted effort, and gathered con- 
siderable experience, to promote in- 
creased production in their own 
plants. 

The result is a bid to industry, ac- 
cording to Mr. Farrell, to improve 
manufacturing processes through in- 
creased use of electric motors and 
control and improved machines, and 
a clear outline of the way to do the 
job. It is the first program ever pro- 
duced by any group dealing broadly 
with mechanization and presenting it 
as an easy step-by-step formula. The 
program comprises three parts: a 
16-mm 27-min sound-color motion 
picture, a manual and a survey form 
and check list. It attempts to en- 
courage industrial management to 
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Starts many wheels turning SS, 
at PARKER for YOU! 


lBROM the moment that we receive your order for Die Castings, the entire facilities 
here at Parker are working for You. Each of our departments—design, engineering, 
metallurgical, testing, die making and casting—is vitally interested in your require- 
ments. For fifty years we here at PARKER have been tackling and solving difficult 
design and alloy problems for a wide variety of clients. The experience and know-how 
we have gained over the years on a multiplicity of jobs makes us confident that we can 
help you on your next problem involving die castings. Call the Parker representative 
nearest you for further information on how the use of Parker Die Castings can be 
profitable for you. 


OLLIE J. BERGER COMPANY, 139 North Clark Street, Room 1415, Chicago 2, Ill. Dear- 
born 2-4954 » WILLIAM H. BROXTERMAN, 2174 Buck Street, Cincinnati, Ohio. Cherry 
1623 » J. C. PALMER, 712 State Tower Building, Syracuse, N. Y. Phone 2-0194 » GIRARD 
L. PALMER, 97 Spring Street, Metuchen, N. J. Phone 6-0525 » HODGSON-GEISLER CO., 
18917 James Couzens, Detroit 35, Mich. Diamond 1-2580 » LARRY WARD, 1500 La Salle 
Avenue, Minneapolis, Minn. Atlantic 1331 » WARREN G. OLSON, 420 East Linn Street, 
Bellefonte, Penna. Phone 4852 » DANIEL F. MARSH, 35 Chestnut Street, Girard, Penna. 
Phone 3070 » EDWARD F. HIGGINS, JR., 4931 Laclede Avenue, St. Louis 8, Mo. Forest 6541. 









-- THINK OF Parker White-Metal Company + 2153 McKinley Ave. Erie, Penna. 
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AND SAVED $22,000 PER YEAR* 


Vv ¥ 
> 


AMCAR COLD HEADS THIS PART 


Meets All Specifications for Tolerances, 
Structure and Design; Saves Manufactur- 
ing Costs Totalling $22,000 per Year.* 


General Electric engineers are constantly seeking new 
methods and cost-reducing short-cuts to present ever- 
increasing values at lowest possible costs. This result 


is typical of their value-analysis work. 





+4 


You, too, may feel you have a part which can't be cold- 
headed — but ask a Camcar specialist before you say No! 
As Specialists in Cold-Headed Parts supply, their skill often 


far exceeds what is expected. 


Through combined metal- 


flow-technology and special tooling abilities, they offer an 
exclusive source for high volume supply on complex, highly 
specialized, metal parts. 

* General Electric Figures. 


When you need fasteners or special metal parts... 


AMCAR 


602 EIGHTEENTH AVENUE 


TELEPHONE 5-9451 or TELETYPE RK 8653 


SCREW & MFG. CO. 


ROCKFORD, ILLINOIS 


“PRODUCTION-DESIGNED FOR YOUR ASSEMBLY LINE” 
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raise each of its manufacturing Oper. 
ations at least one notch in the 
mechanization scale. 

The entire presentation, containing 
the film, 5 copies of the manual and 
25 survey forms, plus supplementary 
publications on motors, control, and 
industrial power distribution equip. 
ment, may be purchased outright at 
cost, or single showings can be ay. 
ranged through any of the com 
pany’ apparatus offices. For more 
details ask for the Progressive Mech. 
anization Manual, publication GEA. 
5789, General Electric Co., Sche 
nectady 5, N. Y. oogs 





Too Many Engineers in © 
Sub-Professional Jobs © 


N A recent issue of the NEMA 

“Engineering Manpower Spot 
light,” the misuse of engineering tak | 
ent and the desirability of using 7 
technical institute graduates in in % 
dustry was fully discussed. Tech ~ 
nical institute graduates can occupy 
an important place in an engineering 
organization and at the same time help 
to relieve the critical shortage of en- 
gineers. Investigation has shown that 
even in well-operated engineering de- 
partments, engineers often perform vor SPRA 
routine functions on a_ sub-profes- 
sional level, and in some _ instances 
perform clerical duties that could be EP 
assigned to personnel of lesser train- 
ing and lower skills. It is this work 
that could be done by young people 
with less than college training. 

The technical institute graduate 
can become an extra pair of hands 






























or an extra slide rule for an experi- Ri 
enced engineer. The advantages are 
evident, both from the standpoint of P 


increased effectiveness of an existing 
staff, and through actual savings in 


payroll costs for work accomplished. teetr 
Individuals at the technician level can reduce 
be classified as “Engineer's Assist- ised 
ants” if they serve as an aide to a ng. 
single or group of engineers, or if Cleve 
they perform such duties as working 
up test reports, plotting curves, mak- BEDE 
ing calculations, testing equipment such 
and other such work under the di- mate 
rection of an engineer. less 
Probably the most common exam- large 
ple of under-utilization of engineers pra 
is found in drafting rooms. While T 


there are some creative, high level, 
technical opportunities found on-the- 
board, most drafting jobs are sub- 
professional and should be recognized 
as such. 

Another common fault is the use of ad 
engineering talent in research, de- 
velopment and _ testing laboratories. 
Most of the daily testing could be 
done by technicians. ooo 
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40T SPRAYING APPLIES MORE SOLID PAINT QUICKER FOR A 
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HIGHER QUALITY JOB. 


JEPENDABLE CALROD* UNIT CHOSEN 
Y BEDE FOR NEW PAINT HEATER 


Radical Savings in Time, Money, Materials Made 
Possible for Bede’s Many Automotive Customers 


tlectric heat from Calrod heaters now 
reduces by 50 per cent the thinner 
sed in automotive touch-up _paint- 
ig, according to Bede Products, 
Uleveland. 


BEDE’S CUSTOMERS report savings 
such as: ‘ . 25 to 40 per cent less 
material used, and up to 50 per cent 
és labor cost,’ experienced by a 
arge Cleveland car dealer using hot 
spraying for retouch work. 

The new model R automotive re- 
inisher paint heater was developed 
bv Mr. Bede after 18 years of experi- 


mentation and the manufacture of 


ndustrial heaters. The Model R uses 
idependable long-life 650-watt Calrod 


tubular heater cast permanently into 
an aluminum plate to provide for an’ 
explosion-proof paint heater. 


YOU, TOO, may have an idea for a 
new machine or equipment where 
heat is needed. Use high-quality Cal- 
rod heaters and take advantage of the 
years G-E Heating 
Specialists have gained helping ma- 
chinery and equipment builders in- 
stall electric heat into their products 


of experience 


for resale. 


FOR MORE INFORMATION, call the 
nearby G-E Sales Office, or write to 
Section 720-84, General Electric Com- 
pany, Schenectady, N. y 


*Registered trademark 


GENERAL @® ELECTRIC . 


DEPENDABLE HEAT from a Calrod heater makes 
possible this fast-moving, profitable item for 
Bede Products, Cleveland manufacturer of paint- 
heating equipment for the automotive industry. 


& 


A G-E HEATING SPECIALIST will help you de- 
sign dependable, long-life Calrod heaters into 
your equipment or machinery for the big resale 
market. Get his services early in your planning! 


EASILY FORMED Calrod heaters will give you 
clean, efficient, economical heat exactly where 
you want it, when you want it, and in the exact 
amount necessary for your every application. 





EXCELLENT THERMAL 
ENDURANCE of Zircon Porcelain, containing TAM products, 


is an important advantage in ceramic insulators used in 
electronic systems. In addition, it is up to 50% stronger than other 
porcelain-type materials, has good electrical characteristics 
at normal and elevated temperatures and shows low electrical 
loss. Let us send you detailed information applicable to your 


requirements. Write our New York City office. 
*TAM is a registered trademark. 
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TAM 
PRODUCTS 


Registered U.S. Pat. Off 


TITANIUM ALLOY MFG. DIVISION 
NATIONAL LEAD COMPANY 


Executive and Sales Offices: 111 BROADWAY, NEW YORK CITY 
General Offices, Works and Research Laboratories: NIAGARA FALLS, A % 
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rr Customers TELL US about 
wee National 


TRADE-MARK 


Standardized 
Brushes! 


TANDARDIZATION of industrial motor 
brushes means different things to different 
people. But no matter how they define it, 
National Carbon’s pioneer brush-standardization 
_PRODUCT- “Practically every ma- : -¢ ae . ° 
chine and part in this plant is program is making their jobs easter, helping 
standardized,” said one Chief them do better work, saving their company time 
Electrician. “Why not brushes, d 
too? The quality of our own and money. 
* products is constantly being im- 
proved through standards pro- 


cedure.” HE’S RIGHT! Brushes 
are no exception to the rule that 


volume production of standard PRIC a ND dD EL! Vv E RY— 
tandardization?” said this 
Purchasing Agent. “If that’s 
what’s behind your FLAT 
PRICE deal, I’m for it! I don’t 
have to worry about quantity 
discounts and your on-the- 
button deliveries take a real 
headache out of inventory!” 


( HE’S RIGHT, TOO! Standardized 
PACKAGE— ‘You wouldn't believe > ne brushes are mass-produced for 
how many different ways brushes Ve stock...shipped from stock at 
are packed,” one Stores Keeper the same low, FLAT price for 
told us. “Bags, barrels, boxes of 100 or 100,000 brushes! 
every size and shape. But 
National Carbon’s standardized 
cartons are tops. They pack 
neat, stack straight, are clearly 
marked and keep their shape.” 


items results in greater uniform- 
ity, closer control of materials 
and processes. 


LOW LIGHT ant >~ a= sue 4 

: ; nomenal acceptance of “EV A ” No. 
RIGHT AGAIN! Mass production : 1050 Industrial Flashlight Batteries by a 
enables us to deliver a better broad cross-section of industry. Delivering 
package in a minimum number twice the usable light of any battery we've 
of carton sizes. ever made before, it will not swell, stick or 
jam in the flashlight ... has no metal can to 
leak or corrode. 


Write for Bulletin CP-2426 


“NATIONAL” STANDARDIZED BRUSHES The terms ‘National’, “‘Eveready’”’ and the 


Three Pyramids device are registered trade-marks 
of Union Carbide and Carbon Corporation 


a NATIONAL CARBON COMPANY 
“NATIONAL”’ STANDARDIZED BRUSHES sang metry enn mannpene ner 


30 East 42nd Street, New York 17,N.Y. 


District Sales Offices: 
, Atlanta, Chicago, Dallas, Kansas City, 
BETTER- New York, Pittsburgh, San Francisco 
eae In Canada: 


NATIONAL CARBON LIMITED 
Montreal, Toronto, Winnipeg 
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Another new development using 


B. F. Goodrich Chemical --~ =». 
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Photos courtesy of Douglas Aircraft Co. Inc. Santa Monica, California. Insulated wire made by Surprenant Mfg. Company, Boston, Mas. 


Life lines for a DC-6! 


Geon-insulated wires increase safety factor 


HAT maze of wiring is in a DC-6 
main junction box. Heart of the 
plane’s electrical control system, it 
must have an especially protective 
kind of insulation—the kind the wire 
manufacturer developed by using a 
combination of a compound based 
on Geon resin, and nylon. It is de- 
signed to meet the requirements of 
Military Specification MIL-W-5274A. 
The primary insulation is made of 
a Geon resin. Over this is placed a 
nylon jacket. Just see all the advan- 
tages gained! 
This Geon based insulation is 


GEON RESINS e GOOD-RITE PLASTICIZERS . 


especially designed to resist extreme 
temperatures—the wire is protected to 
a low of 54° below zero. And Geon’s 
other qualities help provide protec- 
tion against oil, gas, abrasion, flame 
and fungus. The nylon jacket gives 
an additional safety factor against 
physical and chemical damage. 

Geon materials have helped im- 
prove and develop many products for 
industry and the home—from insula- 
tion and durable flooring to long- 
wearing upholstery and a new kind 
of rigid paneling. Perhaps they can 
help you solve a problem—and pro- 


duce better, more saleable products. 
We'll gladly help with technical ad- 
vice. Just write Department GG-/, 
B. F. Goodrich Chemical Company, 
Rose Building, Cleveland 15, Ohio. 
In Canada: Kitchener, Ontario. Cable 
address: Goodchemco. 





. - the ideal team to make products easier, better and more saleable. 


GEON polyvinyl materials e HYCAR American rubber e GOOD-RITE chemicals and plasticizers e HARMON organic colors 
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BOILERS 


BLOWERS 


BEARINGS 


‘ts. 
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WIREBOUND BOXES AND CRATES 








——_— 


Whether your product is large, small, rugged, 
fragile, heavy or light, it will ship better, 
safer and more economically in a 

Wirebound Container. 


Prove it to yourself! 
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BOXES & CRATES 


Wood and. stot tyr stnonegih ond. nesitonee 
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MAIL THIS COUPON, TODAY! 
WIREBOUND BOX MANUFACTURERS ASSN. 
Room 1150, 327 South LaSalle Street, Chicago 4, Iilinois 
Gentlemen: 


| want the A.B.C.’s about Wirebounds. Send a free copy of your booklet, ‘‘ What 
to Expect from Wirebound Boxes and Crates." 


Please have a Wirebound sales engineer give me the facts as they apply to our 
product. 


Name Posiiion 

Firm 

= SCC CCSC””C™”TSSSSSe 
— ee ee” cere s, 


Our Product is lt Weighs 
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In all our experience, no resistor has 
been so extensively tested—and » 
unanimously approved—as IRC’s new Type 
BOC Boron-Carbon !4-watt PRECISTOR. 
Of the 3,000,000 already manufactured, 
more than 100,000 were given the most 
stringent tests-in-production, 

including critical temperature cycling and 
500-hour load-life tests. Result:— 

Type BOC conforms to all requirements 

of MIL-R-10509A! Also, customers have 
conducted their own laboratory and 
field tests—and they express their | Me: 
approval of Type BOC in letters 
like those shown here. | ty 


In the case of IRC’s new JAN Type | ste 
Precision Wire Wounds and Advanced Type | ™ 
BT Resistors, too, rigid quality control } 1, 
and continued testing have won | o 
industry-wide approval. Most stable 

== and reliable of all precision wire wounds, 
ir Type WW’s far surpass JAN-R-93 | ou 
“ Characteristic B Specifications. 
And Type BT’s continue to meet 
and beat JAN-R-11 Specifications. 












Type BOC ‘Sire: Carbon Vs Watt Resistor 
Surpasses Signal Corps Specification MIL-R-10509A 


| Meas 
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The ultimate in stable, reliable non-wire-wound resistors, 
Type BOC’s are especially designed for military electronic 
equipment—radar, gunnery control, communications, tele- 


Yew JAN Type Precision Wire Wound Resistors 
txcel JAN-R-93 Characteristic B Specifications 




































































wr hag metering, computing and service instruments. Greatly im- 
rid ten | eee proved temperature coefficients of resistance permit their 
ge esistance e . 5 . ot . 
7 | Ist 2nd 3rd th Resist Total from Last | at End of 100 use in place of costlier wire wound precisions in many 
Type J | | nena! oe So oe eS Sa ae Ce ee critical applications. Lower capacitive and inductive re- 
Resist % 0 ge to Endo : ee “a. é 
TOR Che Chee Chge Chge hrs load 100 hrs.load| «no anti actance suit them to circuits where wire-wound stability is 
oa - En ae : needed. Small size makes them ideal in limited space. 
’ +03 +04 +03 + 05 100,060 + 06 + 01 Tolerance: —1%, 2% and 5%. Resistance Values: —10 
most +01 +02 +.02 +05 100,000 0 +05 ohms to “42 megohm. Send for full technical data in Catalog 
bie +02 0 +02 +02 100000 0  —0o2 | 100040 —ol Bulletin B-6. 
“10n, 100.010 + 03 + 04 + 04 +05 100.000 0 —05 | 100,030 —03 
and [6 {100.000 0 + 03 +04 + 04 100.100 +1 + 06 99.980 0 
+ 04 +05 +04 + 04 100,070 +0 + 03 [100,000 0 
lt:— + 03 +05 +05 + 05 100.050 + 05 0 | 100.000 0 
+ 04 + 03 + 05 + 04 100.010 + 01 — 03 1 100 050 0 
ents + 02 + 02 +02 + 04 100,010 + 01  —03 [100.000 0 
lave Q + 01 +01 +03 100.000 0 — 03 I 








heir Most reliable and stable of all wire-wound precisions, these 
ters new Type WW’'s have proved their superiority in unbiased 
tests. Severe cycling and 100-hour load tests resulted in vir- 
tually zero changes in resistance. Other stringent tests proved 
JAN Type WW’'s high mechanical strength, freedom from 
ype | shorting, resistance to high humidity. New winding forms—new 
ype winding technique—new type insulation—and new termina- 
trol tions assure long life, accuracy, ruggedness in service. IRC JAN 

Type WW's are becoming the choice of leading producers 
von of military equipment. Get full technical data in Catalog 
ble Bulletin D-3. 


Type BT Advanced Fixed Composition Resistors Meet 
and Beat JAN-R-1] Specifications 
Type BTS Meets and Beats Rigid G Characteristic 


These are the famous Advanced Type BT’s whose choracteristics set 
new performance records for fixed composition resistors. They com- 
bine a unique filament-type resistance element with exclusive con- 
struction features to assure extremely low operating temperature 
and excellent power dissipation. Yet they are compact, light in 

ANS weight, fully insulated. Intensive tests by independent agencies have 
set proved their superiority under actual field conditions. For full tech- 
nical data, send for Catalog Bulletin B-1. 


Mail Coupon Today for Full Details of These IRC Resistors 


INTERNATIONAL RESISTANCE COMPANY 
403 N. Broad St., Philadelphia 8, Pa. 








Please send me full data on the following checked items: — 


Type BOC Boron-Carbon PRECIST 












NAME 








PN eos a eam 


COMPANY____ 


ADDRESS 

























Ln ee SR ee ete pene emma oe 


ee 





KUHN:JACOB 


are masters of detail 
in 


Plastic Molding 


ACTUAL 
SIZE 


Note the many planes and angles in the 

above piece, the smooth, perfectly mold- 

ed surfaces. Knowledge and experience 

in selecting the material, expert skill in 

making the dies, and equal skill in mold- 
ing result in a finished prod- 
uct like this. 


rth ir, Send For NEW 10 Page 
3, Booklet Prescribing K & J 
Facilities For Serving You. 


Kuhn &é Jacob 





MOLDING a77 TOOL TCO. 


1204 SOUTMARD STREET, TRENTON 8, N. J. 


Telephene Trenten 4-5391 





CONTACT THE S. C. Ullman, 55 W. 42nd St., New York, N.Y. 
K & J Telephone—Penn 6-0346 
Wm. T. Wyler, Box 126, Stratford, Conn. 
REPRESENTATIVE Telephone—Bridgeport 7-4293 


NEAREST YOU Wm. A. Chalverus 


Philadelphia, Penna. 





252 











Se a 


Magnetic Amplifier Definitions 
(Continued from page 91) 


er 
that can be carried continuously, with all control wind. 
ings carrying rated current simultaneously, without 
exceeding the established rating of any of the compo- 
nents. The rms value of current is specified for magnetic 
amplifiers with a-c output, while the average value of 
the current is specified with d-c output. 

Rated Control Current is the greatest current that 
can be carried continuously by the control winding, with 
all other currents at their rated values, without exceed- 












Table II—Approximate Cost of 
Magnetic Amplifiers in Small Quantities 
Cireuit D-c out- Phase Freq. Net 








Type put, watts cost 
High Performance  Full-wave  0.01-3 1 60 $45 
(gapless, high-mu___ Full-wave 9 1 60 67 
cores) Full-wave 0.02-5 3 60 65 
Full-wave 35 3 60 95 
Bridge 15 3 60 115 
Bridge 100 3 60 150 













High Gain Bridge 3 l 60 28 
(3-legged rectan- Bridge 100 1 60 80 
gular, high-mu Bridge 200 l 60 = =110 
cores) Bridge 3 3 60 75 

Bridge 150 3 60 115 
Bridge 500 3 60 200 
Bridge 1200 3 60 325 


















High Power Bridge 100 l 60 62 
(wound-tape, Bridge 500 I 60 105 
grain-oriented Bridge 1000 ] 60 175 
cores) Bridge 2500 1 60 290 

Bridge 500 3 60 140 
Bridge 1000 3 60 200 
Bridge 1000 3 60 = 400 








High Performance Full-wave 30 1 400 62 
(gapless, high-mu or 100 l 400 +110 
cores) bridge 100 1 400 210 








Low Level* 
(gapless, high-mu 
core) 


Full-wave 0.09 l 60 127 





* Bias supply included 


ing the established rating of any of the components. 
Rated V olt-ampere Output is the product of the rated 
load resistance and the square of the rated output 
current. 
Rated Temperature Rise of the components of a mag- 
netic amplifier are in accordance with established rise 
ratings for other electrical components. (1) oo00 
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This fastener 
works 
through thick and thin! 






Spring-Lock—the easy-to-use removable fastener for mod- 
ern designs—works whether panel thicknesses run over 
or under specifications! Spring wire deflects automatically 
to handle greater or lesser thicknesses. Spring-Lock’s de- 
sign flexibility makes it more than a fastener: it can be 
adapted as a shelf support, door strike, knob or any 
similar panel-mounted device. Many standard shapes and 


sizes of Simmons Spring-Locks are available from stock. 


SIMMONS FASTENER CORPORATION 
1752 North Broadway, Albany 1, New York 


Simmons 


Spring-Lock* Quick-Lock + Roto-Lock 
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1. Insert fastener. 2. Half-turn locks it in place. 


With production costs on the uptrend, you can 
figure on Spring-Lock as an assembly time 
and money-saver, because: 


@ Installation is BLIND 


@ Installation is EASY: no special tools are 
needed 


@ Installation is QUICK: a half-turn locks it 


in place 
@ Installation is SECURE: the spring steel 


locks the fastener, resists vibration 


Send for details and samples, or write us about 
your fastening problem. 
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From 50 inch pounds to 300,000 etc.” H. 38. Rex. Instruments, Vol. XXI, No. 4, 
inch pounds torque. Prevents trans- April, 1948, p. 332. 
mission of over-load. Constant torque clutches can be pre-set. “Magnetic Amplifiers—A Rising Star in Naval Elec- 
. ile running constant tension tronics,” Lt. Comdr. A. M. Vincent. Journal of the 
Available Adjustable whi g S LC \ y ncent, 
vow clutches. Provide ample friction surface American Society of Naval Engineers. Vol. 63, No. 
b . for heavy duty use in reeling and winding operations. 4, November 1951, pp. 903-954. 


‘Bibliography of Magnetic Amplifier Devices and the 
Saturable Reactor Art,” James G. Miles. Pre- 





Meare's high capacity i sented at AIEE Fall General Meeting Oct. 22-26, 
small size. From 10 inch 1951. ATEE Technical Paper 51-388. 
: pounds to 500 inch pounds torque. Metallic plates, disc springs. 


Constant torque—easily adjustable. 
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N the following references to articles in ELECTRICAL MANUv- 

FACTURING, published as developments took place, the 
history of the magnetic amplifier is traced from the development 
of a new type of core material, which made the device possible, 
to constantly improved devices and a widening range of 
applications. This continuing editorial program has included 
discussions of advantages and limitations as compared with 
other types of control elements, factors involved in selecting 
types meeting application requirements, and detailed discussion 
and circuit diagrams for noteworthy applications as the mag- 
netic amplifier was put to work in new fields. Listed in chrono- 
logical order, these articles are: 


FOR DETAILED ) 


New Core Materials Widen Scope of Saturable Reactors, 





Also manufacturers of Over-runni und Single Revolution Clutch September 1948, page 126. Report on symposium on mag- 
netic materials sponsored by Naval Ordnance Laboratory in 
Clutch makers for over forty-five years Washington, June 15, 1948. New magnetic materials for im- 
proved performance of power controls to servo amplifiers and 
THE a | L L i A Rw D Corporation other applications. 

Electrical vs Mechanical Control for Are Welders, January 
1949, page 82. Combination of transformer and saturable 
} 106 W. FOURTH STREET, ELMIRA, N. Y. reactor gives higher starting current, design simplicity and 

remote control from a simple rheostat. 
IN CANADA ¢ © UPTON BRADEEN - JAMES LTD. Contour Controls on a Car Wheel Boring Mill, February 1949, 
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...4 More rugged, longer lived 
line of electric strip heaters 


Wi 
a 
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ue 


Dependable, economical and easy to install, 
you'll save time, trouble and money with 
these new TK strips. 


If you design, specify, maintain or use equipment requiring 
heat... you’ll want to have details on TK’s new line of heavy- 
duty clamp-on heaters right away! 

For these strips are designed to last and last and last. There’s 
no flimsy sheet metal, no loosely packed insulation, no porce- 
lain or clay in these heaters. 

Sheaths—of heavier than ordinary metal—are loaded as a 
tube. Resistance wires are precisely located. Then the tube is 
slabbed under tremendous pressure to make the magnesium 
oxide insulation rock hard... to provide a 
“beam” construction that gives the heater 
extra strength and rigidity. Result: A broad, 
flat heating surface . . . one that stays flat 
without warping and distortion. 

Available in all needed lengths, voltages 
and wattages, you can get promptly—from 
stock—units to give you a wide variety of 
heat patterns. This typical application on 
a processing tank illustrates the ease with 
which these heaters may be connected in 
groups with bus bars. 

Other uses are endless. Melting pots, ovens, dryers, incuba- 
tors, sterilizers, molding equipment! Any application where 
longer life, more efficient heating, easier installation or less 
“down time” and maintenance will provide a better product 
or a better process! 





Prove TK advantages to yourself—in your own plant—on 
your own equipment. Write for complete information now! 


TUTTLE and KIFT, INC. 
Ut ubridiary of Feo Coyporidion, 


1841 N. MONITOR AVE. © CHICAGO 39, ILLINOIS 
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RADIO AND 
TELEVISION TRANSFORMERS 





LUMINOUS TUBE 
TRANSFORMERS 


MANUAL 
VOLTAGE REGULATORS 





OIL BURNER 
IGNITION TRANSFORMERS 





DRY TYPE 
POWER TRANSFORMERS 





FLUORESCENT 
LAMP BALLASTS 





It is often possible to adapt or modify a transformer design 
to exactly the special electrical and mechanical specifica- 
tions that may be required for your application. 


t 

: Illustrated here are a few of the principle lines of transformers we 
} build on which all dies and other production facilities are available. 
| Send your specifications to our Engineering Department. 


ACME ELECTRIC CORPORATION 
357 WATER ST. © CUBA, N.Y. 











page 88. Saturable reactors are key elements in a phase. 
shift control, the heart of this automatic contour-following 
system. 

Some Limitations of Electron Tubes, March 1949, Page 88, 
Alternate methods, including the magnetic amplifier, fo, 
motor control. 

Saturable Reactor Regulates Rectifier Voltage, March 194g 
page 114. Output-voltage control system for selenium rect. 
fier designed for railway telegraph service. 

Adjustable Voltage Drives, June 1949, page 106. Magnetic 
amplifier control for metallic rectifiers is employed in adjust. 
able-speed d-c drives and battery chargers. 

Adjustable-Speed Drives—Three Control Systems, July 1949 
page 82. Comparison of magnetic amplifier with multiple. 
field generator and electronic control for closed-loop regy. 
lation. 

Saturable Reactors Solve Heat Control Problem, February 
1950, page 100. Two-stage system developed for rapid, pre- 
cise control of power input to fluid resistance heater. 

Saturable Reactor Control for Battery Charger, May 1950, 
page 128. Three-phase control for rectifier. 

Saturable Reactors Regulate X-ray Tube Output, June 1950. 
page 92. Stabilization system using “Master-skave” circuits 
keeps output of two tubes the same within 0.25 per cent. 

Printing Press Control with Magnetic Amplifier, August 1950, 
page 83. Saturable reactor phase shift device controls firing 
point of ignitron rectifiers to regulate speed of shunt-wound 
d-c motors. 

Magnetic Amplifier Control for Packaged Drive, January 195] 
page 115. Speed regulat’on on adjustable-speed drive ob- 
tained by amplified feedback of armature current. 

Applying Magnetic Amplifiers, March, page 94; April, page 
112; August, page 106; September, page 92, 1951. Four 
part article on the effect of design factors on performance as 
an aid in selecting magnetic amplifiers as components in 
control systems; practical procedure to follow in determining 
the best combination of rating, power gain and core material 
for minimum size and cost. Available as a combined reprint; 
see Feature Article Reprints in this issue. 

Synchronizing TV Color Disk, June 1951, page 142. Saturable 
reactor control keeps motor speed in step with video signal. 

Generator Voltage Regulator, July 1951, page 110. Static de- 
vices were selected for rapid response and ability to with- 
stand mechanical shock. 

Development of a Low-Cost Electronic Drive, September 1951, 
page 124. System developed for ratings from % to 3 hp; 
saturable reactor controls phase-shift bridge feeding thyra- 
trons. 

Parallel-Connected Magnetic Amplifier, October 1951, page 
152. Experimental circuit developed by NRL based on a new 
operating theory. 

Speed Control Using Magnetic Amplifier, February 1952, page 
120. Applicaton to magnetic drive on industrial fans. 

Current-Limit Control of Heavy-Inertia Loads, May 1952, page 
152. Magnetic amplifier control of variable-voltage drive 
holds torque to safe maximum in starting and braking. 

Magnetic Amplifier Definitions, July 1952, page 88. Sum- 
mary of primary features, operating characteristics and 
rating factors. 


As a convenience to readers needing file copies, the series of 
four articles listed above under “Applying Magnetic Ampli- 
fiers,” and two additional articles on recent drive applications 
have been comb‘ned in a single booklet of 40 pages. Copies 
may be obtained for $1.50 (plus 3 per cent sales tax for New 
York City deliveries) on orders accompanied by remittance 
addressed to: 

J. A. Campbell 
Director of Reader Service 


The Gage Publishing Company 
1250 Sixth Avenue, New York 20 
For other combined reprints on subjects of current interest 


see the list appearing in the Feature Article Reprints depart- 
ment starting on page 188. 
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Nylon part molded by the Gries Repro- 
ducer Corporation, New York, N. Y., for 


Monowatt Department, General Electric 
Company, Providence, Rhode Island. 
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Tt 
in pull-chain light socket... 


cuts manufacturing costs... 
eliminates possibility of shock 


In the newest pull-chain light sockets manufac- 
tured by the Monowatt Dept. of the General Elec- 
tric Co., four parts—a copper ratchet, a fibre 
insulator for the ratchet, a short length of chain, 
and a hook to attach the chain to the insulator— 
are now replaced by just one part molded of Du 
Pont nylon plastic. The nylon part reduces manu- 
facturing costs, simplifies assembly . . . and it elim- 
inates any possibility of shorting or shocking 
regardless of dampness or other conditions. UL 
approved, the part showed no signs of wear after 
a 12,000-pull test. 

This is an excellent example of improved design 
and better performance made possible by nylon’s 
unique combination of properties. Where nylon 
replaces the copper ratchet, it has the necessary 
toughness to resist chipping and cracking. Where 
nylon replaces the fibre insulator, it has the dielec- 
tric properties to take a 250 watt-250 volt load 
without shorting or shocking . . . yet maintains its 
strength under high operating temperatures. And 
where nylon replaces the hook and chain, it has the 
strength and flexibility in thin sections to take 
pulling and bending, summer and winter. 

Perhaps you can use Du Pont nylon plastic to 
improve or develop a product. Nylon is available. 
We'll gladly suggest suppliers of molded parts. . . 
gladly work with you in developing nylon parts to 
fit your needs. For further information, write: 


E. I. du Pont de Nemours & Co. (Inc.) 
Polychemicals Department, District Offices: 
350 Fifth Avenue, New York 1, New York 

7 S. Dearborn Street, Chicago 3, Illinois 
845 E. 60th Street, Los Angeles 1, California 
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Feedback Control Fundamentals 


(Continued from page 101) 





of electronic amplifiers operating as adders, amplifiers, 
and integrators, with provisions for changing constants 
by means of decade resistor and capacitor units instead 
of gearing, they are generally much quicker to set up, 
to vary the constants, and to make the desired runs, 
The ease of changing constants tends to make them 
easier to use for system synthesis; but they are not 
adapted for nonlinear functions as easily as the slower 
differential analyzer. While still rather expensive, they 
are probably less expensive than most differential an- 
alyzers and are becoming more frequently used where 
many system problems must be studied. 

A simulator, while in many respects like the analog 
computer, generally attempts to more nearly simulate 
the elements of the actual system being studied, ele- 
ment for element, rather than to simply express the 
mathematical relations defined by the system equation. 
Thus, it might almost be considered a glorified version 
of the old familiar “bread board” in which the system 
or a scaled down model of the system is actually tested 
to determine its characteristics. It is sometimes possible 
to test certain actual control parts of a system, together 
with simulator parts to take the place of large pieces 
of equipment which are not available. By adjusting 
these simulator parts to have the same system response 
as the actual parts they are simulating, it is possible 
to obtain the desired information on the anticipated 
performance of the actual system. Simple simulators 
are frequently “home built” for special jobs at rea- 
sonable cost. 


Limitation of Analysis 


The conclusions of any analysis are no more valid 
than the assumptions, estimates, and simplifications 
used in translating the physical problem to the mathe- 
matical quantities necessary for analysis. In many cases, 
it is necessary to simplify, to approximate, or to make 
certain deviations from the precise facts, particularly 
in the preliminary stage of system synthesis. While 
most any engineering student with a 50-hr course on 
the subject can complete an analysis, the “setting up” 
of the analysis may require judgment and experience. 
This emphasizes the desirability of educating the older 
and more experienced engineers in these new tech- 
niques so that they may contribute their experience 
and judgment to the problem with full realization of 
the consequences of the approximations and estimates 
they will have to make. This is particularly important 
in the field of industrial control where large equipments 
are involved, and where many of the large system ele- 
ments have to be built for the first time simultaneously 
with the design of the control elements that complete 
the system. 

The matter of linearity requires particular attention. 
Most of the simple methods of analysis, using either 
the differential equation or a-c response approaches 
assume the systems to be linear, which is true only over 
limited ranges in most practical industrial control sys- 
tems in which iron saturation is almost always present. 
In addition, in large equipments, particularly when sud- 
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ADLAKE RELAYS AT WORK 


One of a series of advertisements on specific ADLAKE applications 





for Proved Dependability UJniilar all CONCITIONS 


AEROCOM TRANSMITTERS USE 


Adlake RELAYS 





Model 446, 350 Watt, 4 channel, 6 frequency 
transmitter (Al, A3), manufactured by Aerocom. 
Frequency range from 2.5 to 24 Mcs. Stability 
003% using CR-18/U crystals. Operates on 
any stable voltage from 200 to 250 volts, 50/60 
cycles, single phase. This transmitter uses three 
ADLAKE Relays. 
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When the “ceiling is zero’ — when 
fog, rain or sleet pulls visibility 
down and runs flying risks up— 
then aeronautical transmitters 
must not fail. Their reliability 
under all conditions makes ADLAKE 
Mercury Relays the choice of 
Aerocom, leading electronic manu- 
facturer of 3090 Douglas Road, 
Miami 33, Florida. 


ADLAKE Relays are designed and 
built to meet the most exacting 
requirements. Their mercury-to- 
mercury contact prevents burning, 


pitting and sticking, and their 
sturdy construction armors them 
against outside vibration or 
impact. And most important of all 
they require no maintenance, for 
they are hermetically sealed against 
dust, dirt and moisture. 


Get the full story on the part ADLAKE 
Relays can play in your business! 
Write The Adams & Westlake 
Company, 1108 N. Michigan, 
Elkhart, Indiana. No obligation, 
of course. 


EVERY ADLAKE RELAY GIVES YOU THESE ADVANTAGES: 
HERMETICALLY SEALED—dust, dirt, moisture, oxidation and temperature 
changes can’t interfere with operation. 
MERCURY-TO-MERCURY CONTACT—prevents burning, pitting and sticking. 
SILENT AND CHATTERLESS ABSOLUTELY SAFE REQUIRES NO MAINTENANCE 


THE 


COMPANY 


Established 1857 © ELKHART, INDIANA ® New York © Chicago 
Manufacturers of ADLAKE Hermetically Sealed Mercury Relays 
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FOR YOUR PANEL 


A WOVEL and UNIQUE CIRCUIT INDICATOR 
DESIGNED FOR 
NE-51 NEON LAMP 
For 110 or 220 


volt circuits 
The required resistor 


















RUGGED 
DEPENDABLE 
LOW IN COST 


@) PATENTED: No. 2,421,321; Cat. No. 521308-997 


WILL YOU TRY A SAMPLE? 


Write on your company letterhead. We will act at once. 
No charge, of course. 
SEND FOR THE 192 PAGE HANDBOOK OF PILOT LIGHTS 
Among our thousands of Pilot Light Assemblies there is one 
which will fit your special conditions. Many are especially 
made and approved for military use. We pride ourselves 
on prompt deliveries—any quantity. 
ASK FOR OUR APPLICATION ENGINEERING SERVICE 
Foremost Manufacturer of Pilot Lights 
The DIAL LIGHT COMPANY 
of AMERICA 
900 BROADWAY, NEW YORK 3, N. Y. 
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SIMPLEX 
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AND CUTTERS 


e CLEAN CUTTING 
e@ PRECISION STRIPPING 












e FAST WORKING 
e EASY OPERATING 


The Simplex Model S-30C Wire 
Stripper employs a unique patented oscillating blade 
principle, unlike ordinary strippers, assuring a com- 
plete and clean stripping of insulated covering with 
single pull of handle. This engineering achievement 
also insures a permanent precision adjustment to all 
types of wire and cable in its capacity range until 
readjustment is desired. The Model S-30C will ac- 
commodate all cables up to 34” dia., stripping clean 
without scratching, marring or in any way injuring 
insulation of internal wires (Model S-130) available 
for cable up to 1” diameter also indispensable for 
stripping parallel wire and heater cord. Send Sample 
Wires and have your stripping problems engineered 
by Wenco. 
Ask for your copy of new Bulletin 
Write for Dealership Plan. 


WENCO MANUFACTURING CO. 


SE Beh ee Fe eee Be ee eee eB ee on ee eS 
TOOLS Pea STAMPINGS SPADE BOLTS 


1136 WEST HUBBARD STREET, CHICAGO 22,I1LLINOIS 





260 





den changes of the output are required, intentional 
nonlinearities such as current limit on motors must he 
introduced to protect the equipment. 


Factors Affecting Design of Feedback Control System 


There are so many different types of feedback con. 
trol systems that a complete listing and discussion oj 
the specific factors vital in their respective designs 
would be impractical. However, it is possible to point 
out in a general way the various considerations which 
must be investigated in the design of any feedback 
control system. 

Probably the first consideration must be the per- 
formance requirements of the equipment. Frequently 
the customer who is buying the equipment is unable to 
express in engineering terms but rather is concerned 
with, for example, the quality or the volume of the 
product the complete machine produces. In such cases, 
considerable application engineering may be required to 
translate these requirements into normal performance 
terms. 

Performance consideration may be conveniently di- 
vided into two parts: steady-state and transient per- 
Steady-state performance generally deals 
with the degree of faithfulness of the correspondence 
of the output with respect to the input under essentially 
constant conditions, so that the system has had sufficient 
time to make whatever corrections it is going to make 


formance. 


since the last previous change of input or disturbance. 
This lack of correspondence may be due to two separate 
causes: the first due to variable external conditions op- 
erating on the system, and the second due to internal 
variations of the components of the system. 
Regulation is a term frequently used to numerically 
express the degree of independence of the output for 
a specified disturbance. A specific example of this is 
the generally accepted formula for expressing the per- 
centage voltage regulation from no load to full load: 


No-load voltage —Full-load voltage 
x 100 
Full-load voltage 


In a similar manner, it is possible to express the change 
in output of the system whether in speed, current, 
tension, or pressure with respect to a specified change 
in some external condition such as torque, load re- 
sistance, roll build up, flow, or whatever external dis- 
turbance influences the system output. 

Drift is the variation of the output due to variations 
in the characteristics of the system component. While 
such changes may occur rapidly, such as the sudden 
change in voltage across a glow tube used as a voltage- 
reference source, it is more usual to think of drift as 
a slow variation and to specify it in terms of a given 
percentage change in a given period of time. 

Dynamic-performance limitations are expressed in 
many different ways. In some cases of small servo- 
mechanisms for the military applications, where very 
complete analytical work has been done on systems 
which will be built in large quantities, it has been prac- 
tical to specify the dynamic performance in terms of 
“cross-over” frequency, cut-off frequency, and maxi- 
mum resonance; terms which are readily available in 
the a-c methods of analysis. 

In industrial control applications, we are more likely 
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HAVE YOUR FASTENING METHODS 
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It’s a long way from the zinc-lined scrub-boxes Great- 
grandmother knew to today’s streamlined home laundry...and 
design changes come faster than ever these days. 

That's why it pays to have your fastening methods checked 
by trained specialists . . . constantly. 


United-Carr offers you %* Complete engineering and 
design service. %* Complete facilities for volume 
, of specialized fasteners and allied devices. 
% Wide experience with the top manufacturers of appliances, 
automobiles, aircraft, electronic equipment, furniture. 
% The varied technical knowledge of all our divisions and 
subsidiary companies combined . . . to help you cut costs, 
speed assembly, improve product performance. 


Call your nearest United-Carr field engineer before your 
new designs crystallize. It is in this all-important planning 
stage that you can make the most effective 
use of our special services. 
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UNITED-CARR FASTENER CORP., CAMBRIDGE 42, MASS. 
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TAILOR-MADE IN VOLUME QUANTITIES 
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PRECISION 
PAPER 
TUBES 


Las SC AE Pa 


Precision Paper Tubes are spiral-wound of 


finest dielectric Kraft, fish paper, cellulose 





acetate, or combinations to provide utmost 
dielectric strength. Then they’re die-formed 
under heat and pressure to insure high moisture 
oS resistance and tube uniformity. The result: 
especially efficient, strong light coils that 
afford better heat dissipation, and help assure 
stability in the equipment in which they are 
employed. 


You can get Precision Paper Tubes in 
any size, ID, OD, or lengths. Let us 
know your requirements and we'll make 
up a sample for you. Write for our 
new Mandrel List of 1,000 sizes today. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, III. 
Plant +2: 79 Chapel St., Hartford, Conn. 
Also Mfrs. of Precision Bobbins 















to find the requirements more closely tied up with the 
response of the system to a step function. Thus, maxi. 
mum time to accelerate between certain specified con- 
ditions with amount of overshoot, or maximum deyija- 
tions from some programmed reference input may be 
encountered. 

Much work remains to be done in this field, particu- 
larly for industrial purposes to determine ways of ex- 
pressing performance that are easy and useful for the 
user to apply, readily checked by simple tests, and 
possible for the designer to predict in the complete 
equipment with good accuracy and without laborious 
calculation. 

In addition to the performance requirements, the 
control designer must also be familiar with the perti- 
nent characteristics of all the system components. In 
many cases the choice of major system elements, such 
as main drive motors, output quantity, measurement, 
or load inertias, are beyond his control. They may 
have been dictated by previous existence, by economics, 
competition, standardization, industry preference, or 
even customer preference. Under these conditions, he 
must obtain information, if he can, not only on the 
steady-state performance of these elements but also on 
some factors to predict their dynamic response, such as 
their time constants, where applicable. He must then 
have available similar data on system elements which he 
may desire to employ, such as amplidynes, generators, 
saturable reactors, various forms of amplifiers and stabil- 
izing elements. With this information, he is then ready 
to try to synthesize a system to meet the requirements 
of the application which will be economical to install 
and operate, simple and reliable in operation, and eas\ 
to understand, service and repair. ooo 


Other Articles on 
Servomechanism Design 


om other recent articles appearing in this continuing edi- 

torial program in ELECTRICAL MANUFACTURING on feedback 

control or servomechanism design see: 

Feedback Control Systems Highlighted at Machine Tool Forum, 
June 1952, page 126. Mechanical time constants are com- 
pared for six basic regulated drive systems. 

Servo Control Positions Punch Press Turret, April 1952, page 
104. Deadbeat indexing and positioning is accomplished by 
combining displacement and rate signals. 

Bibliography on Servomechanism Design, May 1952, page 302. 
An annotated list of 46 articles appearing in earlier issues. 
Combined Reprint on Servomechanism Design, 56-page booklet 
including seven recent feature articles on related servo design 
subjects, and four shorter articles on typical servo applica- 
tions. Copies obtainable at $2.00 each (plus 3 per cent sales 
tax for New York City deliveries) on orders accompanied by 

remittance addressed to: 


J. A. Campbell 
Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Ave., New York 20 


For a full review of the contents of this combined reprint 
on servomechanism design see Feature Article Reprints depart- 
ment in this issue. 

See also announcements in Feature Article Reprints depart- 
ment describing combined reprints on Magnetic Amplifiers and 
Motor Protection. 
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HIGH HEAT 


MICA PLATE 
for DOMESTIC ELECTRIC APPLIANCES 


e A composite, Inorganic-bonded highly-integrated mica insulat- 

ing material built-up from mica splittings, and approximating 

raw mica in all physical properties. 

Completely inorganic, odorless, and smokeless. 

High mechanical strength and integration. 

High dielectric strength. 

High durability and moisture resistance. 

Resistant to temperatures up to redness without change. 

Does not react chemically with resistor materials. 

Unaffected by oils or organic solvents. 

Available in large sheets or full-size punchings. 

Can be stamped cleanly to specified design. 

Engineering service available to help solve your insulating 

problems. Test samples and complete information on request. 

NEW ENGLAND MICA COMPANY 
Incorporated 

30 WOERD AVE., WALTHAM. MASSACHUSETTS 
















No false contacts 
No chatter 
Quiet in operation 


Eliminates double 
contacting or 
breaking of circuit 
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STEEL MERCURY TIMERS 





The steel-clad ‘‘fixed time’ Durakool 
timer-relay operates in ‘‘sealed in” 
hydrogen under pressure, with mercury 
to mercury cortacts. Timing is tamper- 
proof. Non-breakable and built for 
millions of contacts. Fixed time delays 
available from 1/6 to 20 seconds, 
either normally open or normally 
closed action. 


See Telephone Directory for Local Distributor 


Send for Bulletin 800 


or write 


Durekool, Inc. Elkhart, Indiana 
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The New Phenolics—II 


(Continued from page 107) 








Table V—Dielectric Properties vs Tem. 

perature of Low-Pressure Glass-Cloth 

Phenolic-Laminates (at 23 C and 200 
C after 1 hr at 371 C)° 


| gail 


| 10° cycles per sec 





Test \— | ee 
Power Dielectric Loss 
factor | constant facto 
“a teen 
(a) Temp. 23 C 0.00561 | 3.55 0.020 
(b) Temp. 200 C 0.00267 3.53 0.009 
(c) Temp. 23 C» 0.00465 3.51 0.016 


10’ cycles per sec 


Test os we en 


Power Dielectric Loss 
factor constant | factor 
(a) Temp. 23 C 0.00585 3.55 0.021 
(b) Temp. 200 C 0.00342 3.48 0.012 
(c) Temp. 23 C® 0.00475 3.51 0.017 


* Source: Bakelite Company test laminates made with Resin VB- 
17085. Two-inch disk specimens used with silver-paint electrodes. 
After application of silver paint to specimens, they were allowed to 
air dry and then were heated slowly in a forced draft oven to 400 F 
to drive out any residual solvent that may have penetrated to the 
interior of the material. The samples were then cooled in a desiccator, 
eave Sony remained for about 1 week before the tests were per- 
ormeda. 

> Samples were cooled 20 hr in desiccator following 200 C tests. 





the same type of resins have other uses. Other producers 
include: Durez Plastics and Chemicals, Reichhold 
Chemicals, Snyder Chemical Corp., and Synvar Corp. 

A report of a recent development of a low-pressure, 
high-strength phenolic laminate (contributed to this 
discussion by the Air Force) appears in the accompany- 
ing panel on the next page. 

Alkali-Resistant Laminates. These laminates have a 
number of special applications, as for example in electro- 
plating equipment. Improvements in the resin have made 
it possible to increase the alkali resistance of the finished 
laminate. Mica Insulator Company’s Lamicoid E-752, a 
phenol-formaldehyde canvas-based laminate, has been 
found to show significant superiority compared to 
standard types in use for several years. Alkaline re- 


Reprints—Phenolic Article 


A combined reprint of this three-part article is ex- 
pected to be available on or about August 15. Advance 
letterhead requests from readers may be addressed to: 


J. A. Campbell, Director of Reader Service 
The Gage Publishing Company 
1250 Sixth Avenue, New York 20 
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PRACTICALLY PURE DIRECT CURRENT-Less than 1/4 of 1% Ripple 


| Bogue Low Ripple OC Generators 


for: 


1. High Power Electronic Equipment 

2. Testing of High or Low Power Electronic Equipment 
3. Telephone Exchange Battery Charging 

4. Cyclotron Power and similar applications 







Bogue 
25KW, 1000 Volt 
Control Pane! 





Bogue Electric produces a line of AC/DC Motor-Generator 
Sets whose DC output contains less than 1/4 of 1% ripple, 
with some designs as low as 1/10 of 1%. This excellent perfor- 
mance is secured by precision design, care in selection of materials, 
and quality control in manufacture. 





The units are made in sizes from 1KW to 25KW and in 
voltages from 6 to 1000 or higher if required. If extreme accuracy 
in output voltage is required the sets can be equipped with Bogue 
Magnetic Amplifier (Static) Voltage Regulators which will hold 
the DC output voltage constant to within 1/10 of 1% over the 
full range from no load to full load. If you have problems along 
these lines please consult our engineering department. 


BOGUE ELECTRIC <M Mey, 

“p 

MANUFACTURING COMPANY $ = 
Where Precision Coordinated Design...Counts! ue Ss 






60 IOWA AVENUE ° PATERSON 3, NEW JERSEY 


MAGNETIC AMPLIFIERS *« MAGNETIC CONTROLLERS ¢« AC & DC MOTORS 
AC & DC GENERATORS e¢ VOLTAGE & SPEED REGULATORS ¢ SWITCHBOARDS 
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PARTICULARLY IF THAT PROBLEM IS RELATED 
TO FILTERING, COUPLING OR BY-PASSING 


RMC “DISCAPS”’ ceramic capacitors have proven to be 
the answer to many problems encountered in the de- 
sign of special purpose electronic control equipment. 
Particularly true, when small size and greater mechan- 
ical strength is required. 

RMC offers a full line of DISCAPS from 2 MMF to 
30,000 MMF in the standard 600 working volt type 
and many with working voltages up to 6000 V.D.C. 

They are available in the temperature compensat- 
ing types as well as the Guaranteed Minimum Value 
Types. 

If you have a design problem that requires a capaci- 
tor let us know. Our engineering department is at 
your service. 


You Can Rely on RMC 
because we produce the 
complete condenser 
including the dielectric 
element. RMC control 
of all production phases 
is your guarantee of 


quality and trouble- 
free operation. Every 
DISCAP is 100% tested 
for capacity, leakage 
resistance and break- 
down. 


" ACTUAL 
SIZE 


Send for technical data and 
specifications on RMC “‘DISCAPS’’ 









RMC 
‘‘DISCAPS”’ 


THE RIGHT WAY 
TO SAY 


CERAMIC 
CAPACITORS 


RADIO MATERIALS CORPORATION 


GENERAL OFFICE: 3325 N. California Ave., Chicago 18, Ill. 


FACTORIES AT CHICAGO, ILL. AND ATTICA, IND. 





sistance is evaluated inversely to the gain in weight and 
thickness of specimens after specified immersion periods 
in concentrations of sodium hydroxide. In a typical com. 
parison, E-752 after a 30-day immersion in a 20-per cent 
sodium hydroxide solution showed a gain in thickness 
only about one-fifth that of a standard alkaline-resistant 
laminate. 

Continental-Diamond’s C-92 uses a xylenol-type resin 
and a canvas base to attain improved alkaline resistance, 
As already noted (Table I) xylenol is a dimethyl! phenol, 
essentially a cresylic acid. 

General Improvements in Laminates. As with mold- 
ing compounds, there has been a general improvement in 
many of the physical and dielectric properties of lami- 
nates. Resins have been developed by the resin manu- 
facturers to impart better hot- and cold-punching prop- 
erties, decrease cold flow, increase heat-resistance limits, 
improve moisture resistance, provide higher impact 
































A Low-Pressure, High-Strength 
Glass-Phenolic 


HARRY A. PEARL 


Weapons Components Division 
Wright Air Development Center 


A glass-cloth-reinforced low-pressure phenol-formaldehyde 
laminate possessing unusually high physical strength at elevated 
temperature has been developed (approximately a year ago). 
The microwave dielectric constant and loss tangent of the 
laminate are poor but the laminate is usable for special elec- 
trical purposes. Techniques have not yet been devised for mak- 
ing thick or large panels of this laminate without degrading its 
final strength. 

Properties of test specimens cut from a 12 in. x 12 in. x 
Vg in. laminate fabricated by using 70 per cent by weight 
glass cloth and laminating pressures of 15-20 psi are as follows: 


Flexural Strength (Ultimate) 
Room temperature 75,000 psi 


260 C (tested at 260 C 
after conditioning 


for V2 hr at 260 C) 48 000-55 ,000 psi 


The following properties were obtained from test specimens 
cut from a 6 in. x 6 in. x 2 in. laminate: 


Electrical Properties at 10,000 megacycles 


Dielectric constant Temperature Loss tangent 


4.14 25C 0.026 
4.18 50 0.030 
4.27 100 0.037 
4.38 150 0.041 
4.50 200 0.042 


Glass-cloth-reinforced low-pressure polyester resin laminates 
have been developed which possess much better electrical 
properties than those listed in the above table, however, the 
flexural strength is approximately two-thirds of that of the 
phenol-formaldehyde laminate described. 


strength, and so on. An extremely important problem 
is the development of improved laminates that will 
maintain their dielectric properties under high humidity 
conditions, in other words, laminates with good “wet” 
properties. (18) 

Developmental types. Some of the newer types of 
laminates are being developed through investigation of 
synthetic-fiber fabric fillers such as Orlon, and the use 
of resins of the epoxy class. These laminates, also some 
other special or developmental types of phenolics, will 
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Open Huge Spillways 
at Hoover Dam 


BOULDER CITY, NEV., Sept. 
17, 1936 — Roaring streams of 
water gushing more than 30 mil- 
lion gallons of water per minute 
made a spectacular climax to the 
foe ceremonies of the new 

oover Dam, greatest and high- 
est in the world. 

Authorized by an act of 
Congress signed by President 
Coolidge, and begun during the 
Hoover administration, 
giant dam spans 
Canyon of thg 
Coloradg 
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FIRST IN PREFERENCE 


Remember when Hoover (then Boulder) Dam 
was completed in 1936? At that time Fansteel 
had been building dependable rectifiers for 
more than 12 years. Since then, Fansteel 
has won constantly increasing recognition 
as a leading producer of quality Selenium 
Rectifiers, and has aided hundreds of man- 


ufacturers in rectifier engineering problems. et 
; ' Dependable Rectifiers Since 1924 
Our engineers are at your service, too. 


FANSTEEL METALLURGICAL CORPORATION, NORTH CHICAGO, ILLINOIS, U.S.A. 
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The Finest 
ELECTRICAL 
CONNECTOR 


MONEY CAN / 
Buy! = / 






SCI \ I: LE \ ASSURES 


YOU PEAK PROTECTION 
AGAINST CIRCUIT FAILURE 






When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above requirements within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 


© Moisture-Proof ¢ Radio Quiet ¢ Single Piece Inserts ¢ Vibration-Proof « 
Light Weight ¢ High Insulation Resistance ¢ High Resistance to Fuels 
and Oils ¢ Fungus Resistant e« Easy Assembly and Disassembly ¢ 
Fewer Parts than any other Connector ¢ No additional solder required. 


_ BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 





AVIATION CORPORATION 
Export Sales: Bendix international Division, 72 Fifth Avenue, New York 11, N.Y. 


FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 
Bidg., 6560 Cass Ave., Detroit 2, Michigan © Brouwer Bidg., 176 W. Wisconsin 
Avenue, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, California 
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be discussed in the third and concluding part of this 
review in the next issue. Ooo 
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Non-Magnetic Steels 


(Continued from page 112) 





meet specific requirements. One modification used to 
considerable extent as a welding wire for applications 
requiring wear and abrasion resistance contains about 
0.7 to 0.8 per cent carbon and 3 per cent nickel, the 
manganese content of the type composition being re- 
tained. 

Steels of this group are not recommended for service 
above about 500 F, because of the unstable character of 
the austenite. Any tendency for progressive formation 
of complex carbides impairs the mechanical properties 
and increases the magnetic permeability. For the same 
reasons, welding should be avoided if possible. If the 
steel must be welded, the electric arc method should be 
used and the operation carried out with minimum heat- 
ing of the base metal. 


Group IV—Carbon-Nickel Cast Lron 


This group consists of non-magnetic cast irons with 
a characteristic composition of 3 per cent carbon and 
20 per cent nickel. One important modification contains 
5 to 6 per cent copper with nickel somewhat lower than 
the nominal 20 per cent. 

This material is suitable only for castings. It finds 
application in electrical apparatus as bases for annealing 
furnaces where a magnetic material would be objection- 
able, and for non-magnetic resistance grids and finger 
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Production facilities geared to 
oO T turn out quality switches in 
quantity . . . at reasonable cost. 


Let M d c r y fl ge p Yo U S C i V e Engineering and design service 
backed by years of experience 
e e * 2 in producing a_ diversified 

Your Switch Design Problems 


range of switches noted for 
long-lasting, trouble-free 
service. 
Mallory offers you these three outstanding 
advantages ...in the design and production A ready-to-use supply of all- 
of switches. Three recent examples, in > 3 purpose tools and basic switch 


the appliance field, are illustrated below. designs which often make it 


possible to produce special 
switches without special tool 
and design expense. 


New Circular Type Push Button Range Switch. This brand new Mallory switch 
features a unique contact design using specially selected alloys to insure 
long, trouble-free service. Designed for use on back-splash or front stove 
panel, this Mallory switch is easy to mount and requires very little space. 
The switches are made with a minimum of critical materials, thus assuring 


availability. Consumer features include special push button coloring for 





easier heat selection... good spacing for easy cleaning. 


Slide-type Timer Switch. Designed for back-splash mounting and 
developed in conjunction with the customer’s engineers, this 
Mallory-made switch permits the timed sequence to be shown in a 
straight line rather than in dial form. Contact design prevents 
partial contact which might result in a burned out motor. Plug-in 
terminals are an integral part of the switch circuit to provide low 
resistance and improve electrical efficiency. 





Rotary Timer Switch. The outstanding characteristic of 
this Mallory switch, also developed in conjunction with 
customer's engineers, is that it can be adapted to include 
a wide variety of features with a minimum of special 


tooling. The basic Mallory design lends itself to the incor- 





poration of the customer’s particular requirements. 


In addition to appliance switches like those shown here, Mallory is prepared to design and produce 
switches for every conceivable circuit combination encountered in radio and television, test equipment, 
industrial electric and electronic equipment, and medical electronic equipment. Contact Mallory today 
for help with all your switch problems. 


Special Switches, Television Tuners, Controls and Resistors 
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Electromechanical — Resistors * Switches * Television Tuners * Vibrators 
A L L O Ke Electrochemical—Capacitors « Rectifiers * Mercury Dry Batteries 


Metallurgical —Contacts* Special Metals and Ceramics * Welding Materials 4 
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& Rods 

a2 Tubes 
2 Shapes | 
2> Tapes 
2 Strips 
2 Sheets < Continuous Coatings 
AND WHEN THE JOB CALLS FOR 


SARAN ...Geon... Polyethylene... 

Ethyl Cellulose . . . Vinylite . . . Cellulose 

Acetate ... Cellulose Acetate Butyrate 
Kralastic 





CALL ON 
Pyramid, Plastics. 
Through our highly flexible production methods we 
can serve you quickly in short runs as well as long 
runs. We can work to your specifications on all 
industrial needs or will be happy to counsel you on 
the choice of materials to best solve your extrusion 


problems. Outline your needs or ideas and we'll be 


happy to send you full information. Write today 
without obligation. 





PYRAMID PLASTICS, INC. (2 


554F WEST POLK STREET, 
CHICAGO 7, ILLINOIS 


plates. The base shown in Fig. 4 is for a furnace used 
for annealing coiled steel strip. The coils are removed 
by electro-lifting magnets, and magnetic base castings 
would be carried away along with the charge. 

Chromium up to 4 per cent is added to the composi- 
tion to improve the strength, carbide stability, and ab. 
rasion resistance, although at the expense of machin- 
ability. In suitable compositional balance, the materia] 
has excellent resistance to corrosion and also to growth 
at elevated temperatures. It can be cast to rather close 
tolerances. This material is becoming available in nodu- 
lar cast iron with excellent strength and ductility, 

Non-magnetic steels of all groups are highly sus- 
ceptible to hardening by cold work, which makes ma- 
chining difficult or next to impossible. However, work 
hardened non-magnetic steels of Group I are used in 
considerable quantity in the form of cold-drawn bar and 
wire, and cold-rolled strip and sheet. Unless the auste- 
nite is well stabilized, the cold work results in increased 
magnetism. Greater austenite stability can be obtained 
by increasing the nickel content, but this tends to limit 
the amount that the proportional limit can be increased 
by cold work. 

When high strength is the primary factor and a con- 
siderable latitude in magnetism is permissible, a com- 
position close to 18 per cent chrome and 8 per cent nickel 
should be chosen. Examples of such an application are 





Fig. 4—Base for this annealing furnace is non-magnetic 
so it will not be lifted by the electromagnet used to pick 
up the load of coiled steel strip. 


helical steel springs made from Type 302 cold-drawn 
wire. This wire is apt to be quite magnetic, but not 
nearly as magnetic as carbon steel spring wire. If lower 
permeability is needed a composition with higher nickel 
will give higher austenite stability. 

There are certain applications in which low per- 
meability and high yield strength are both essential, such 
as the wire used in banding armatures for d-c motors, 
Fig. 1. The major function of these bands is to hold the 
insulated copper armature coils so there will be no radial 
movement due to centrifugal force. The bands are put 
on under high elastic strain and soldered together to 
hold the coils tight at overspeed of the armature. 

Non-magnetic steel wire is used in preference to 
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© Capable of Withstanding 250° Centigrade 
@ Uneffected by all Known Chemicals 


Design PROVED DEPENDABILITY 


MODERN APPEARANCE into Your Product 





PGS 1375 


PGS 1311 


“Tailor-Made” FOR BUILT-IN APPLICATIONS 


PRECISION-BUILT to exacting standards of quality. 


SWITCHES — Sturdy, totally enclosed bakelite bodies — 
Available with T-rating for lamp loads, 15 Ampere 
rating for appliance use, 2 H.P., 115 V. A.C., 
125 V. D.C. for small motors. 

OUTLETS — Double grip type — with spring at bottom 
of contacts, far removed from arcing point. 

PILOT LIGHTS — Neon type (illustrated) uses very little 
current — gives off no heat. Plastic jewel and re- 
flector type pilot lights also available. 

COMPACT — See dimensional drawings — ideal where 
space is limited. 


PGS 1320 
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@ Excellent Flexibility and Abrasion Resistance 


* DuPont trademark for Polytetrafluoroethylene Wire 


WARREN WIRE COMPANY 


POWNAL, VERMONT 
joi naw os Oa 


WUMoe THE P2SoDESPARD LINE. 
Modern Interchangeable WIRING DEVICES 
SWITCHES... OUTLETS ...PILOT LIGHTS 


Geese eee ee eee eee 


Illustrated are only three items of this versatile and 
practical line. 


If you have a problem involving wiring devices for your 
product, write us about it. We have been producing 
electrical products for over sixty years and our ex- 
perience will be helpful. 
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Write Dept. EM for complete catalog. 


PASS & SEYMOUR, INC. 


SOLVAY STATION . 


SYRACUSE 9,.N. Y 
THE BEST COSTS LESS in the long run 
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Rogan Offers a Wide Variety of Stock Molded 


SEND FOR FREE CATALOG 


Save time and tool costs by using Rogan’s stock molded knobs. 
Supplied without tool charge; immediate delivery. Wide range 
; of sizes, shapes, colors; branded to your specifications. Write 
for your handy, valuable, free catalog now! 


ROGAN BROTHERS 


Compression Molders and Branders of Plastics 
8027 N. Monticello ¢ Skokie, Illinois (Chicago’s Finest Suburb) 
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AGASTAT 


LIGHTING 
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b i DIVISION OF ELASTIC STOP NUT CORPORATION OF AMERICA 
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magnetic wire for these bands chiefly because of the 
favorable effect upon commutation. Voltages induced 
by the reversal of current in a d-c machine during com- 
mutation can be appreciably reduced by eliminating 
magnetic material close to armature coils. Also, heating 
of the armature bands by eddy currents is effectively 
reduced by using a non-magnetic wire. 

Many of the properties of the non-magnetic steels 
differ radically from that of the carbon steels. At no 
place do these differences show up so clearly as in 
machining where austenitic steel work-hardens rapidly; 
it is a poor heat conductor; it tends to seize and gall 
the cutting tool; the chip is tough and difficult to 
dispose of. In spite of these troublessome characteristics, 
however, methods are being found to machine it suc- 
cessfully. 

For best results, the machine should be free from 
backlash and vibration. Cutting tools must be sharp, 
An effective coolant is desirable since the thermal 
conductivity of the steel is low and a great deal of 
mechanical energy is transformed into heat as the chip 
is formed. The simple rule of heavy cuts and slow 
speed has solved many of these machining problems, 

One of the steels of Group I is modified for the im- 
provement of machinability by the addition of sulphur 
or selenium. This steel is designated as Type 303, and 
is generally available only in round bars. For some 
sets of conditions, the machinability of this steel is 
claimed to be as high as two-thirds that of bessemer 
screw stock. Steels in Groups II and III are not readily 
improved in machinability by additions of sulphur or 
selenium because of the strong affinity of manganese 
for these elements. ooo0o 


Explosion-Proof Motor Housings 
(Continued from page 113) 





It was thought that the maximum explosion pressure 
would be affected by the shape of the enclosed volume 
sO provision for such investigation was included. The 
test apparatus was provided with internal communicat- 
ing passages, both in the stator sections and rotor, so 
that the effects of compartmenting or “pressure piling” 
could be studied. Electrodes, used to set off the ex- 
plosion, could be inserted in various positions inside the 
enclosure. 

The test vessél was fabricated from steel, and in- 
cluded an externally driven shaft, a simulated stator 
and rotor, internal fans, and simulated internal cooling 
and ventilating passages, as shown in the section view. 
Variable test joints (flat) and shaft openings were used. 

Construction of the vessel permitted predetermined 
changes in conditions such as free internal volume, 
degree of turbulence at ignition, and number and di- 
mensions of connecting passages. For some tests, no 
connecting passages were effective. Mechanical pressure 
indicators and electric pressure gages were used in the 
tests ; mechanical units for low pressures and slow propa- 
gation, electrical for high pressures and rapid propa- 
gation. 

Five series of tests were run, totalling 136 individual 


ELECTRICAL MANUFACTURING 






























































Thermal Shock Res. 
Plates 6” x6” 


Annecled 


Ye" Thk. | /q" Thke.| Yp" Thi. 
*¢ "¢€ 7€ 










UPPER WORKING TEMPERATURES 
(Mechanical Considerations Only) 
Anneoled Tempered 


Normal Extreme 
Limit 
*€ 


Service 
“¢ 


Thermal 
Expansion 
Coeff.—|°C 












0080 | Soda Lime ......... Lamp Bulbs 
Potash Soda Lead .... Lamp Tubing 
ets 


eee eee eee eeene 






S/S] 8 
o N 


w 
™ 


17 






















bh 
N 
° 


=) 
Lai 
220 | 
[320 | — | 
| 450 _| 220 | 
ei —| 
00d me) 
a 


pull 
NEDEE 






PPE reer ee 
te 

a fellate 

Le | yl lee! yl letete | af 


475 


| 
slalg |e 


























ba 90 
7900 | 96% Silica ........ Clear | High 14 0 seer ieeat ae 


White 
7900 | 96% Silica (Multiform) | Opaque 1250 750 200 


800 frovo | — | — [125011000] 750 | 200 | azo] s10 [1 
200 f10%0 | — | — |r250|1000| 70 | 200 | #20] 910 | 

Sealing or 
Electrical 5 

Ultra Violet 
Clear | Transmission 37x10-? 500 150} 120 517 F 

Ultra Violet 
Clear | Transmission 150 407 7 










Ultra Violet 
Transmission 


Ultra Violet 
Transmission 













Glassissuchacommonplace _ optical clarity, and controlled light transmission, 





material, it’s easy to overlook to name a few. 
the many properties it can be Take a fresh look at your present and projected 
made to possess—properties | equipment. Glass may be the material you’re look- 
which may well prove the _ ing for to improve performance and lower costs. 
answerto your material prob- Then bring your ideas to Corning and let our engi- 
lem. The above table sug- neers choose a glass for you. We have the glass 
gests the wide variations in and technical experience, backed up by research 
glasses available at Corning and pilot plant facilities, to develop your idea, and 
for various applications. You'll find Corning has a broad variety of production facilities to produce 
hundreds of glasses with other important charac- it. For a quick look at some properties of glasses 
teristics you may need—unusual corrosion resist- by Corning, send the coupon below for Bulletin 


ance, high physical and thermal shock resistance, B-83,“‘Properties of Selected Commercial Glasses.” 


Corning Glass Works 


Dept. EM-7, Corning, N.Y. 


Please send me Bulletin B-83, “Properties of Selected 
Commercial Glasses.” 
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100 YEARS OF MAKING GLASS 
BETTER AND MORE USEFUL 
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LOOK TO 


GENERAL 
MAGNETIC 


One of the oldest exclusive manufacturers of Alnico Mag- 
nets in the United States—that’s General Magnetic. Its 
prime business is Permanent Magnets. It makes nothing 
else. The expansive plant in Detroit contains the most 
modern and complete facilities for design, manufacture, 
and quality control of Alnico Permanent Magnets for use 
in Magnetron tubes. 


Write for latest folder of facts. Send us your blueprints 
and specifications. 


GENERAL MAGNETIC CORP. 
OF DETROIT 
10007 ERWIN AVENUE, DETROIT 34 


MANUFACTURERS OF HIGH COERCIVE MAGNETIC ALLOYS 
All purposes, sizes and shapes 









tests, with major factors as summarized in Table | 
Aside from having speeds, passages and volumes Change 
tests were run to determine effects of direction of ghaj, 
rotation, and location of ignition source. The Maximum 
pressures obtained for all the combinations of cong. 
tions are shown in Table II on the following page 
During explosions of gasoline vapor-air mixture 
within the test vessel, no dangerous sparks or flames 


anncnnncccnnnnnnn errr 


Table I—Summary of Test Conditions 
Test Rotor and fan Stator Rotor Free volume! 
series speed, rpm. 
no. Zero 1,776 3,550 


openings openings cu ft. 





] x x x Closed Closed 23%" 


2 x x Closed Open 2344 
3 x x x Open Open 2614 

} x x Open Open 10 

3 x x x Open Open 52% 





* Free volume increased by opening passages and removing sections of 
simulated stator, 

> Flame did not travel to unfired end so effective free volume was 11% 
cubic feet. 





propagated to the exterior of the vessel through rigid 
flat test joints having the following widths and clear- 
ances: 34 and 0.0020; 1 and 0.0033, and 114 and 0.0045 
inches. Sparks were emitted during explosions through 
a shaft opening having a straight path 5 in. long and 
a maximum radial clearance of 0.020 in. between shait 
and bushing. No sparks or flames were emitted through 
labyrinth shaft openings having total labyrinth path 
lengths and radial clearances of: 2 and 0.025, and 3 
and 0.030 inches. 

In general, it was found that the less the joint clear- 
ance or opening, the less the length of metal-to-metal 
path required to arrest flame at a flat joint. For a given 
clearance, a longer metal path is required to arrest flame 
at a flat joint than at a rabbet joint. 

A threaded joint is even more effective; five fully 
engaged threads being an excellent flame arrester. Shaft 
openings having labyrinth paths are more effective than 
those having straight paths, with path lengths and clear- 
ances the same. When the source of ignition is close to 
a joint or opening, chances for propagation to the out- 
side are greater. 

Results of the explosion pressure tests showed that 
maximum pressures were developed during explosions 
ot gasoline vapor-air mixtures within a narrow range 
of concentrations: 1.9 to 2.3 per cent gasoline vapor by 
volume. However, this concentration does not neces- 
sarily produce the flame most difficult to arrest at open- 
ings in the casing, 

It is of great importance in design of enclosures to 
avoid forms of construction that divide the free volume 
into connecting compartments. Ignition of explosive 
mixtures in one compartment can result in development 
of abnormally high explosion pressures in other com- 
partments connected to it. This was shown by the tests 
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OE Gove wets WwW rk them well 
gh air-conditioner, with a 6-pole i J U 
nd Fasco Motor (Model 3A) driv- 
ing an impeller for positive 
oh 
th air movement—and a pro- 
3 peller blade for cooling the 
condenser. 
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This application shows a modern shaded neering that eliminates AC hum. There’s 
PP & 
. pole motor at its best. precision in mechanical tolerances that 
t There’s power to spare (up to %h assures long life and quiet operation. 
P P P P & q pe 
7 carried smoothly by a rugged 14” shaft. There’s no interference with radio or TV 
There’s accurate balancing for vibration- reception. And there’s real economy— 
‘ free performance . . . and resilient mount- despite the fact that Fasco Motors are 
ing to keep the noise level very low. engineered specifically for the job. . . and 
t 


There’s low speed (about 1000 RPM), 


produced only after exhaustive study of 


speed that’s controllable . . . and engi- the application. 


Fasco engineers will be glad to work with you on your 


{O 


small motor problems . . . in your own plant if you wish. 


gmt write. INDUSTRIES, INC. 
ROCHESTER 2, NEW YORK 
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What do we mean by “‘repetitive,extra heavy duty’’? 


rice i 


We mean that you can cycle this valve at rates up to 

400 closings per minute for millions of operations with- 

out need for repairs. We mean it can handle pressures 

up to 250 psi on air and non-corrosive gases ...up to 
. 175 psi on water, steam, refrigerants ...on light oils 
up to 150 psi. We mean that the solenoid coils are 
Class A insulated for temperatures up to 212° F and high 
temperature insulated for temperatures up to 450° F. 
We mean that valve discs close in direction of flow and 
are of the ASCO Self-aligning form to insure tight-seating 
under all conditions. One pipe size only—3/8 inch; three 
port areas — 1/8, 5/32 and 1/4 inch. 


Yes, our Bulletin 8265 Shut-off Solenoid Valve will pro- 
vide a lot of repetitive service. It’s efficient and durable. 
In asking for Valve Section 6-V, which gives full details 
of this valve, tell us about your problem. 







ES 
ee A When in need of Automatic Transfer Switches, 
— Remote Control Switches, Contactors, Relays, and 
— Specialized Electromagnetic Controls, come to us. 


| Automatic Switch Co. 
383 LAKESIDE AVENUE « ORANGE, NEW JERSEY 
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II—Maximum Pressures Measured 


Rotor 


series speed, Fired end, psi Unfired end, Psi 


aS 








Maximum Pressures 


rpm 


Zero 
] Lid 114 
3,550 
Zer ) 
3,550 
Zero 
3 1,775 130 
3,550 
Zero 
3,550 
Zero 
5 1,775 180 
3,550 


since the pressure developed at the end where the ex- 
plosion started was considerably less than the pressure 
at the opposite end. 

High pressures at the unfired end of the vessel were 
due to other factors in addition to the compartmenting 
effect. Tests showed that the pressure differential was 
greater at 1,775 rpm than when the rotor was sta- 
tionary, and greater at 3,550 rpm than at 1,775 rpm. 
This is partially a result of turbulence, compression at 
the far end, and ignition at several points simultaneously 
because of the open passages. 

The order of magnitude of the pressures developed 
emphasizes the need for providing an adequate margin 
of safety with respect to the strength of enclosures for 
electrical equipment, where units may be used in haz- 
ardous locations. It is also evident that higher explosion 
pressures are to be expected in large motors and gener- 
ators where passageways are provided for internal cir- 
culation of air. 

Extended abstract from “An investigation of Large 
Electric Motors and Generators of the Explosion- 
Proof Type,” by A. F. Matson, R. F. Dufour and C. E. 
Westerberg, published in Underwriters’ Laboratories 
Bulletin of Research No. 46. Copies of the full report 
may be obtained from Underwriters’ Laboratories, Inc., 
207 E. Ohio St., Chicago 11. 





Silent Chain Drives 


(Continued from page 87) 





Silent chain drives should be periodically checked for 
excessive chain slack. If the chain can be lifted per- 
ceptibly from the teeth of the larger sprocket, and if, 
when in operation, the chain rides near the outer €x- 
tremity of the sprocket teeth, the chain should be re- 
placed or repaired. Continued operation of such chain 
may permanently damage the sprocket teeth. Con- 
versely, worn sprockets should be replaced to insure 
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the HESS-BRIGHT “SY” UNIT PILLOW BLOCK 


A new Unit Pillow Block, designed by SS 


to meet tomorrow’s needs of modern sl 
Here are the design features: 


@ sccsr Red Seal, made of DuPont Fairprene, retains 
lubricant. Wiping action of the seal against the 
inner ring is practically frictionless. 


@ Rotating flingers exclude dirt. 
@ Set screws for ease of installation. 
@ Spherical outer ring compensates for initial misalignment. 
@ Alemite fitting for re-lubrication. 


@ Interchangeability with existing installations made possible 
by bolt hole spacing and center height features. 


@ Shaft diameters 1%6" to 2'%e". 


BALL AND ROLLER Pet ers 
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Detailed illustration of rotating 
flinger and RED SEAL—the ex- 
tremely light tension contact seal. 


From now on, the name to remem- 

ber in Unit Pillow Blocks is 

HESS-BRIGHT “SY” —manufac- 

tured in our plants, to the same 

high quality standards as all ScsF 

products. Ask your sir Dis- 

tributor to show you the HESS- 

BRIGHT “SY’’; or write Sir 

direct for complete information on 
this newest Unit Pillow Block. 


SKF INDUSTRIES, INC., Phila. 32, 
Pa.— manufacturers of &*&F and HESS- 
BRIGHT bearings. 7322-8 
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proper chain fit on the sprockets, thus eliminating the prO 


possibility of premature chain wear. OoOg 
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INDUSTRY 
STATISTICS 


1952 electronics output forecast at $4.4 bil- 
lion. First quarter electric motor sales hold 
even with 1951. Industrial control apparatus 
sales rise 32 per cent over last year. Major 
appliance output hits springtime slump. Ma- 
chine tool shipments continue steady rise. 


Electronic Equipment—Factory value of all products 
made by the electronics industry in 1952 should exceed 
$4.4 billion, according to a forecast by E. Finley Carter, 
engineering vice-president of Sylvania Electric Products, 
Inc. This compares with a total output of $2.8 billion in 
1951 and only $342 million in 1939. For 1953, the total 
is expected to top $5.3 billion. At present, output of the 
electronics industry is running about one-third civilian 
and two-thirds military, according to Mr. Carter. By com- 
parison, output in 1947 was divided 92 per cent civilian 
and 8 per cent government. 

Motors and Generators—Factory sales billed by NEMA 
member and reporting companies during the first quarter 
of 1952 were about on a par with sales in the same quarter 
of 1951—$108.4 million vs $108.9 million. In this same 
period, new orders received totaled $119.8 million, down 
30 per cent from $171.9 million in first quarter 1951. 

Reflecting the dropoff in appliance output, unit sales of 
fractional horsepower motors and generators of all types 
in the first quarter of 1952 totaled 3,181,559 as against 
4,229,439 in the corresponding quarter last year. Sales 
of single phase, integral horsepower motors of all types, 
rated one hp and above, totaled 47,345 units as compared 
with 50,950 units in 1951. D-c motors and generators, 
rated one to 200 hp, showed a gain of 17.8 per cent in 
the first quarter of 1952 over 1951—18,494 units vs 15,691 
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PROBLEMS: 


Reduce Costs, Replace Scarce Metals, Get Higher Performance, 


Simplify Brazing 


GENERAL PLATE 


Provided Solutions with 
Composite Metals 


ieee 





COPPER 


General Plate reduced high platinum cost in an 
electrode with platinum clad to copper. 





General Plate 
“Solder - Clad” 
metal simplified 
contact brazing 
of multiple leads 
from a screen. 


Manufacturers of many products ranging from 
circuit breakers, radio tubes, temperature controls, electrical ter- 
minal conductors to carbide tipped tools have found the solution 
to their problems with General Plate Composite Metals. 


No matter what your problem, it will pay you to consult with 
General Plate. Their vast experience in cladding precious to base 
metals, or base to base metals can overcome your problems... 
often reduce costs. 

General Plate products include... precious metals clad to base 
metals, base metals clad to base metals, silver solders, composite 
contacts, buttons and rivets, Truflex® thermostat metals, Alcuplate®, 
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General Plate replaced critical nickle in 
radio tube parts with ALFER®. 







PRECIOUS METAL 
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General Plate provided higher performance and longer wear- 
ing qualities in contact assemblies with TOP-LAY. 


platinum fabrication and refining, #720 manganese 
age-hardenable-alloy. Write for information. 


Have You a Composite Metal Problem? 
General Plate can solve it for you 





GENERAL PLATE 


Division of Metals & Controls Corporation 
47 FOREST STREET, ATTLEBORO, MASS. 
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units—while sales of integral horsepower polyphase indy. 
tion motors, rated one to 200 hp, were off 10.8 per cent 
as compared with first quarter 1951—232,946 units y 
261,115 units. 





Industrial Control Apparatus—Shipments billed by those 
companies reporting their figures to NEMA for the firg 
quarter of 1952 totaled $50.2 million, a gain of 32 pe 
cent over the $38.2 million shipments during the same 
period last year. Among the items contributing to this 
overall total as compared with 1951 were: magnetic across. 
the-line starters—$13.8 million vs $10.9 million; reduced 
voltage starters—$3.0 million vs $2.1 million; d-c general = 
purpose controls—$0.9 million vs $0.7 million; rheostats 
and resistors—$2.7 million vs $2.1 million; steel mill ang 
material handling equipment control—$4.7 million vs $3.4 
million; electronic and magnetic resistance welding con. 
trols—$1.2 million vs $1.3 million. A-c and d-c general 
purpose controls, including fire pump, laundry, rubber mil], 
paper mill and similar control equipment, totaled $37 


million as compared with $2.9 million in the first quarter 
of 1951. 


nm 


Major Appliances—Factory sales of standard-size house- 
hold washers in April totaled 217,211 units, compared to 
248,431 units in March, or a decrease of 12.6 per cent, 
according to figures for the organization’s membership 
announced by the American Home Laundry Manufactur- 
ers Association. The April total compares to an industry- 
wide total of 292,193 units sold in April 1951, a drop of 
25.7 per cent. Automatic tumbler dryers sold in April 
aggregated 36,109, down 12.3 per cent from 41,161 in 
t | March and a gain of 9.6 per cent over 32,960 units sold 
in April a year ago. Sales of ironers in April amounted to 
8,938 units, compared to 13,913 in March, down 35.8 
per cent, and were 62.3 per cent below 23,700 units sold 
in the comparison month of 1951. Unit totals for the first 


four months of 1952 as compared with the same period 
AR C S H | E L D 5, in 1951 were as follows: household washers—935,504 vs 
1,323,068; automatic tumbler dryers—166,931 vs 145,766; 

C MH U . E S ’ Pp LAT e S and ironers—56,117 vs 115,400. 


Standard-size household vacuum cleaners sold in April 
totalled 217,169 units, compared to 290,092 in March, a 


ee 





LET US show you why ROSITE moldings decrease of 25 per cent, according to industry-wide figures 
have become the first cheice of many leading of the \ acuum Cleaner Manufacturers Dae. Sales 
) manufacturers of electrical equipment for Arc in April were 4.4 per cent lower than the 227,216 units 
Shields, Hoods, Chutes, and Plates. The molded sold in April, 1951. Total for the first four months of 
parts shown above are — examples of the 1952 amounted to 973,423 units as compared with 1,061,- 
wide variety of sizes and shapes produced in the 335 units in 1951. 

) Rostone plant. For high dielectric strength ... Electric range sales by NEMA member and reporting 
g resistance to carbonization ... dimensional ac- companies during the first quarter of 1952 were off 42.4 
. curacy... economy, you can’t beat cold molded per cent from sales in the same period a year ago—241,- 
stone-like” ROSITE! 025 units vs 418,822 units. Refrigerator sales were down 
. Send for information today. Rostone offers a 43.3 per cent—815,375 units vs 1,503,476 units, while 
: . complete service: sales of electric storage water heaters were off 41.6 per 

. 1. ROSITE Compounds (inorganic and orga- cent—127,330 units vs 217,664 units. 
— to meet specific service Industrial Equipment—Factory shipments of industrial 
q . electric trucks and tractors during the first quarter of 
i a Engineering Service for the design and 1952 totaled 2,041 units, a gain of 36.4 per cent over the 
construction of dies. 1,496 units shipped in the same period last year, accord- 


ing to the Bureau of the Census, Department of Com- 
merce. Fans and blowers shipped during the first quarter 
were valued at $31.3 million as compared with $29.4 
million in the first quarter of 1951. Unit heater first-quarter 


shipments totaled $13.3 million as compared with $15.6 

* Produced Exclusively by million a year ago. Mechanical stoker sales during the 

first four months of 1952 were off 27.5 per cent as com- 

ROSTON E CORPO RATION pared with sales during the same period in 1951—5,040 
units vs 6,949 units. 

Engineers and Custom Molders Aircraft—Total airframe weight of the 699 planes 


123 South Earl Avenue ° Lafayette, Indiana shipped during first quarter 1952 amounted to 2.209,200 


os) tenet ha OA ATLA IO ALAN OT AOE 8 


3. Custom Molding Service for the production 
of parts to meet your production schedule. 
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Compact, multiple contact 
with vibration and shock- 
proof characteristics. De- 
signed to meet various 
operating requirements typi- 
cal of Armed Services appli- 
cations. 


or more 
wires 


Unique pile-up arrangement 
reduces width below the con- 
ventional relay, thereby re- 
ducing over-all space volume. 





Coils are varnish-impreg- 
nated to resist high humidity 
conditions. All ferrous parts 


Surface mounting, open 
type, ap 80 Relay — 


Ise- size: 4% 1. x 48" w. x are treated to pass salt-spray 
| to 1°64" h. tests. 
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id THE SOLDERLESS, TAPELESS WIRE CONNECTORS 

vs © DESIGNED They’ll help you make more wire 

6; connections per minute and per 

s ® ENGINEERED aia hour . . . simplify and speed up 

ri om Leading assembly is ol . enable in- 

a ANUFACTURED sities experienced help to make perfect 

es or connections every time! 

; PRECISION RUNNING TIME CUT WIRE IDEAL Wire-Nuts do away with 

f PERFORMANCE solder, tape and tools—with tricky 

. METER CONNECTING open flame. Just screw them on— 
Designed for use on| TIME IN THE = helical — spring 9 — 
AC lines where suc- the stripped wires, grips them like 

; cessful servicing of PRODUCTION OF a nut on a bolt. Pull proof and 

: electronic or electrical © Appliances shake proof, IDEAL “Wire-Nuts” 

: equipment depends * Fixtures make neater, perfectly insulated 

: nc — — en * Industrial connections that are stronger me- 

‘ “RUNNING TIME METER oon Oe ae ery chanically and better electrically. 
dies tae idbel parse nsal Use them once and you'll never 
time. Unit has a range anae = make wire connections any other 
of 9999.9 hours and peaiieee way! Proved by 27 year perform- 


resets automatically at 
10,000 hours. Can be 
supplied for either 120 
or 240 volts. 60 cycle 
operation and has 
operating temperature 


ance record—millions in use! 
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IDEAL INDUSTRIES, Inc. IDEAL 


**Wire-Nuts"’. 


of —55 to +55° C. 


1008 Park Avenue, Sycamore, Ilinois 
Please send free samples of IDEAL 





The running Time 


e 9999.9 hour range Meter is housed in 

: Burlington’s attractive, 

@ 10,000 hour automatic reset ech bekelite 3° 

e —55 to +55° C operating square or 312” round 
temperature. case. 


— No. wires with —_ 
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For all wire com- 
binations from two @ 
No. 18 to 3 No. 10,§ COMPANY 
solid or stranded. 5 


Write Dept. D-72 for further details. ‘ ADDRESS. = ace 
CITY a STATE 
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BURLINGTON INSTRUMENT CO., BURLINGTON, IOWA 
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ALL PEERLESS 
MOTORS ARE 


Rog" 


ORE than 90% of all Peerless Motors are 


custom manufactured to meet the specific 





operating requirements of the equipment with 


which they are to be used. 


So we “Peerless Register’ every motor before 
shipment. The words “Peerless Registered” are 
a trademark, recorded in the U. S. Patent office. 
Only Peerless Motors can bear this phrase, and 


only Peerless Motors offer you this protection. 


This registration record is assurance to both you 
and your customer that the Peerless Motor has 
been properly designed for your equipment so 
as to give best possible performance and long, 
satisfactory service. And the registration record 
makes possible the quick identification of any 


Peerless Motor — anywhere. 


THE PEERLESS ELECTRIC CO., WARREN, OHIO 
Manufacturers of Quality Motors Since 1893 
Single Phase + Polyphase « Direct Current + % to 15 H.P. 


au Poorbess. Motos. nrt “PEERLESS REGISTERED” 








pounds according to a report issued jointly by the Bureay 
of the Census and Civil Aeronautics Administration, De- 
partment of Commerce. This compares with shipments 
of 766 planes during the same period last year with a 
total airframe weight of 966,400 pounds. The value of 
shipments of complete aircraft during the first three months 
of 1952 amounted to $44.9 million, approximately four 
times greater than the value of complete aircraft shipped 
in the same period last year. 

Farm Pumps—Factory shipments of domestic water 
systems during the first four months of 1952 totaled 198,- 
498 units valued at $19.3 million as compared with 258,- 
569 units valued at $24.7 million in the January-April 
period last year, according to the Bureau of the Census, 
Department of Commerce. Of the 1952 total, deep-well 
systems shipped amounted to 21,258 units, while shallow- 
well systems totaled 33,233 units. 

Machine Tools—Shipments in April continued to rise 
for the ninth consecutive month, with the index of the 
National Machine Tool Builder’s Association reaching a 
value of 309.7 as compared with 299.5 in March. This 
index is based on the average monthly shipments of 1945- 
46-47 as 100. At the same time, the new orders index for 
April declined to 294.4 from the March value of 324.3. 
The ratio of unfilled orders to the demonstrated produc- 
tion rate, continuing its steady decline from the high of 
23.5 to 1 in September 1951, reached a value of 15.0 to 
1 as compared with 15.7 to 1 in March. 

Heating Equipment—Factory shipments of oil burners 
during the first quarter of 1952 totaled 123,578 units as 
compared with 177,804 units in the first quarter last year, 
according to the Bureau of the Census. Warm air furnaces 
of the forced air type shipped during the first three months 
totaled 123,341 units as against 170,493 units shipped in 
the same 1951 period. Ooagd 


JIC vs NMTBA on 
Electrical Standards 


T the Westinghouse Machine Tool Forum held on 
LX April 1-2, Frederick S. Blackall, Jr., president of 
the National Machine Tool Builders Association and 
of the Taft-Peirce Mfg. Company, said there is no 
excuse for two electrical standards for machine tools. 
He urged that the technical staffs of the machine tool 
consumers and the builders get their heads together 
to eliminate what he called an anomalous situation. 
It is unconscionable that such an uneconomic diver- 
gence of ideas should prevail for long among men 
with common objectives. Mr. Blackall suggested that 
the presence of a comptroller or two, or perhaps a 
vice president in charge of purchasing with a good 
technical background might make a worthy addition 
to the personnel of the committees charged with the 
development and promulgation of these standards. 

Basically, the rift in the lute is one wrought by 
comparative costs. The machine tool builder is im- 
pelled at all times by the urge to produce the opti- 
mum result at the lowest possible price. To him it 
seems wasteful to have to demand two or three hun- 
dred dollars extra from his customer to provide elec- 
trical apparatus which, from where he sits at least, 
will do the same job in a different manner but in most 
cases no more safely, not as conveniently, and no 
better. The anguished cries of many machine tool 
builders indicate that this is the case in a substantial 

number of cases, Mr. Blackall contended. ° 
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NEVAMAR SPEAKS THE LANGUAGE 


INDUSTRIAL LAMINATE USERS UNDERSTAND 


NEVAMAR industrial grade laminates are manufactured by one of the nation’s 
foremost producers of high-pressure decorative laminates. This is immediate 
assurance of engineering and manufacturing “know how”... the ability gained 
aan from research and experience to produce industrial grade laminates of superior 
——= quality and dependable performance. NEVAMAR is produced in many grades to 
meet varying requirements. It meets or exceeds the standards of the National 
Electrical Manufacturers’ Association. Would you like to see samples? 


GZ NATIONAL et: Baca Conyac 


Manufacturers of Nevamar Decorative and Industrial Laminates ¢ SARAN FILAMENTS e Wynene Molded Products 
ODENTON. MARYLAND + NEW YORK EMPIRE STATE BUILDING + LOS ANGELES 2252 EAST 37th STREET 











BAKER CONTACTS 


OF PLATINUM, PALLADIUM AND SILVER 

















Our line of contacts contains rivets, studs, 
screws, steel-back and _ solder-back buttons, 
washers, discs, rods, rings and special shapes. 
We have a separate department devoted to con- 
tact production and supply them in platinum, 
palladium and silver, both pure or in alloys of 
these metals. We furnish them in practically 
any dimensions for attaching by riveting, 
staking, brazing or welding. 

Let us send you our complete catalog. 


BAKER & CO.. INC. 


113 ASTOR STREET NEWARK, N. J. 
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MATERIALS @ METALS e@ ELECTRICAL & MECHANICAL PARTS e@ EQUIPMENT e FINISHES 





Index of products and services as advertised in ELECTRICAL MANUFACTURING and which 
are used in the design, engineering and manufacture of electrically operated machines, appliances 
and equipment—a monthly service to readers and advertisers. Always consult latest issue. Ex- 
panded data may be secured from advertisements. Publisher will supply any additional information, 
which is available, upon request. Address—John A. Campbell, Director, Reader Service. 
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ADHESIVES 


Aeustrne Cork Co., 9506 Arch, Lancas- 

ter, Pa 

Bakelite Co., A Division of Union Carbide 
& Carbon ‘Corp., Dept, Dy-20, 30 E. 42 
St., New York 17, 4 

Biggs Co., Carl H., Neie W. Pico Blvd., 
Los Angeles, Cail. 


Durez Plastics & Chemicals, Inc., 1307 
Walck Rd., N. Tonawanda, N. Y. 
Koppers Co., Inc., Chemical Div., Dept. 


EM-7, Pittsburgh 19, Pa. 
Minnesota Mining & Mfg. Co., St. Paul 6, 


Minn. 
National Electric Coil Co., Columbus 16, 
Ohio 
1045 N. Canal, 
7800 Woodlawn, 


Sauereisen Cements Co., 
Pittsburgh 15, Pa. 

Van Cleef Bros., Inc., 
Chicago 19, Ill. 


ALUMINUM. See also Castings. 


Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa. 

Federated Metals Div., American Smelt- 
ios & Refining Co., 120 Bway, N. Y. 5 

Revere Copper & Brass, Inc., 230 Park, 

New York 17, N. Y. 


AMMETERS. See Instruments. 


ANODES, PLATING 


American Brass Co., Waterbury 20, Conn. 
oo Co., Inc., 113 Astor, Newark 5, 


Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

du Pont de Nemours & Co., Inc., E. I., 
ee Chemicals Dept., Wilmington 98, 


Federated Metals Div., 
& Refining Co., 120 Bway, is. Be 

General Plate Div., Metals & Controls 
Corp., 47 meee, ‘Attleboro, Mass. 
(Silver, Gold 

Handy & eee 82 Fulton, New York 38, 
N. Y. (Gold and Silver) 

pase & Co., C. G., Pittsburgh 19, Pa 
— Seamless Wire Co., Inec., 775 

dy, Providence 5, R. I. 

Revere Copper & Brass, Inc., 230 Park Ave., 
New York 17, N. Y. 

Seymour Mfg. co , Seymour, Conn. 

Wellman Bronze & Aluminum Co., The, 
2533 E. 93rd, Cleveland 4, Ohio. 


American Seites 
5, zs 


ASBESTOS SLEEVING. See Sleeving and 
Tape, Asbestos. 


BALANCING MACHINES 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


BALLS, BEARING 


Abbott Ball Co., 60 Railroad Place, 
Hartford 10, Conn. 

Hartford Steel Ball Co., 

SKF Industries, Inc., 
Philadelphia 32, Pa. 

Strom Steel Ball Co., 
Cicero 50, Ill. 


Hartford 6, Conn. 
P. O. Box 6731, 


1850 S. 54th Ave., 


BATTERIES, DRY 


National Carbon Co., Div. Union Carbide 
& Carbon Cop.. 30 East 42nd, New 
York 17. N 


Radio Uesceaminen’ of America, Dept. FR41, 
Harrison, N. J. 


BATTERY ELIMINATORS. 


See Power 
Supply Units, Rectifier. 


BEAD CHAINS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 
Rodale Mfg. Co., Inc., 


13 Mountain Grove, 
Emmaus, Pa. 
BEARINGS, BABBITT 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 


To communicate with any manufacturer whose name appears in this issue, use READER INQUIRY FACILITY, page 205. 


Moraine Products Div. of General Motors, 
Dayton, Ohio (Steel-Backed) 
fee & Son, Inc., Joseph T., Chicago, 


BEARINGS, BALL (Miniature) 


or Ball & Bearing Co., Ann Arbor, 

cen. 

New Departure Div. of General 
Corp., Bristol, Conn. 

Norma-Hoffmann Bearings Corp., Stamford, 
Conn. 

U. S. Gasket Co., N. J. 

BEARINGS, BALL and ROLLER 
(Radial and Thrust) 

Fafnir Bearing Co., New Britain, Conn. 

Hoover Ball & Bearing Co., Ann Arbor, 
Mich. 

New Departure Div. 
Corp., Bristol, Conn. 

Nice Ball Bearing Co., 30th & Hunting 
Park Ave., Philadelphia, Pa. 

Norma-Hoffmann Bearings Corp., Stamford, 
Conn. 

SKF Industries, Inc., P. O. Box 6731, 
Philadelphia 32, Pa. 

Timken Koller Bearing Co., 
Ave., S. W. Canton 6, Ohio 


BEARINGS & BUSHINGS, METAL 
(Brass, Bronze, Steel, etc.) 


Amplex Mfg. Co., Sub. Chrysler Corp., 
Detroit 31, Mich. 

Bound Brook Oil- Less Bearing Co., 
B-2, Bound Brook, N. J. 

Chase Brass & Copper Co., 
Waterbury 20, Conn. 

Federal-Mogul Corp., 
Detroit 13, Mich. 

Johnson Bronze Co., 570 S. 
Castle, Pa. 

Mallory & Co., Inc., P. R., 
Ind. 

Moraine Products Div. 
Corp., Dayton, Ohio 

Morganite, Inc., Long Island City 1, N. Y. 

Powdered Metal Products Corp. of America, 
_ W. Belmont Ave., Franklin Park, 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

United States Graphite Co., 1612 Holland, 
Saginaw, Mich. 


BEARINGS & BUSHINGS, 
LUBRICANT-RETAINING 


Amplex Mfg. Co., Sub of Chrysler Corp., 
6501 Harper, Detroit 31, Mich 

Bound Brook Oil-Less pengins Co., Dept. 
B-2, Bound Brook, N. 

Graphite Metallizing aa 


Motors 


Camden 1, 


of General Motors 


1835 Dueber 


Dept. 
Dept. EM 252, 
11063 Shoemaker, 
Mill, New 
Indianapolis 6, 


of General Motors 


1059 Nepper- 


han Ave., Yonkers 3, N. Y. (Oilless, 
Self-lubricating) 
Johnson Bronze Co., 570 S. Mill, New 


Castle, Pa. 
Moraine Products Div. of General Motors 


Corp. Dayton, Ohio 
National Carbon Co., Div. Union Carbide 
30 East 42nd, New 


& Carbon Corp., 
, 4 
een Molded Products, Inc., St. Marys, 


York 17, N. 
a Metal Products Corp. of America, 
9335 W. Belmont Ave., Franklin Park, 


Ti 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, Ill. 

United States Graphite Co., 
Saginaw, Mich. 

BEARINGS and BUSHINGS, 
NON-METALLIC 


General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass 


1621 Holland, 


National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. 


Seanee & Son, Inc., Joseph T., Chicago, 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

BEARINGS, FLEXIBLE (Rubber-backed) 

Lord Mfg. Co., Erie, Pa. 

BELLS 


Signal Engineering & Mfg. Co., 


154 W. 14, 
New York 11, N. ¥ 


BELT DRIVES. See Drives, Belt. 


BENDERS, BRAKE & SHEARS 


O’Neil-Irwin Mfg. Co., Lake City, Minn. 
(Die-Less Duplicating) 

J. A. Richards Co., 906 North Pitcher, 
Kalamazoo 13F, Mich. 

a & Son, Inc., Joseph T., Chicago, 


OEavtLee COPPER (Rod. Strip Tube, 
ire) 


Beryllium Corp., Reading, Pa. 
— & Co., Inc., P. R., Indianapolis 6, 
nd. 


BIMETALS. See Thermostatic Bimetals. 


BITS, SCREW and BOLT. 
Screw Keys and Wrenches. 


See Socket 


BLOCKS, PILLOW 


Fafnir Bearing Co., New Britain, Conn. 
SKF Industries, Inc., P. O. Box 6731, 
Philadelphia 32, Pa. 


BLOCKS, TERMINAL. See Strips, Blocks 
and Boards, Terminal. 

BLOWERS. See Fans and Blowers. 

BOLTS. See Fasteners. 

BOXES, METAL. See Cabinets, Sheet 


Metal. 


BOXES and CRATES, WIREBOUND. See 
also containers, Packaging and Shipping 


National Metal Edge Box Co., 1212 Callow- 
hill St., Philadelphia 23, Pa. 

Rathborne, Hair and Ridgeway Box Co 
440 W. 21 Place, Chicago 8, 

Wirebound Box Manufacturers Association, 
Room 1150, 327 S. La Salle St., Chi- 
cago 4, Ill. 


BRAKES, BENDING. See Benders. 
Brakes and Shears. 


BRAKES, MAGNETIC 
Dings Brakes, Inc., 4713 W. 
Ave., Milwaukee 46, Wis. 
Dynamatic Corp., Sub. of 
Co., Kenosha, Wis. 
Stearns Magnetic Inc., 


Electric 
Eaton Mfg. 


642 South 28 St., 


Milwaukee 46, Wisc. 
Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wisc. 
BRASS, BRONZE and COPPER 
All Commercial Forms 
(For Wire. See Wire and Cable, Bare) 
American Brass Company, Waterbury 20, 
Conn. (Also Tobin Bronze, Chromium 


Copper and Selenium Copper Alloys) 
Bristol! Brass Corp., The, Bristol, Conn. 
Chase Brass & Copper Co., Dept. EM 252 

Waterbury 20. Conn. 
Driver Co., Wilbur B., 

Newark 4, N. J. 
Federal Metals Div., American Smelting 

& Refining Co., 120 Bway, N. Y. 5, N. Y. 
Hussey & Co., C, G., Pittsburgh 19, Pa. 
Ilsco Copper Tube & Products, Inc., Cincin- 

nati 27, Ohio (Copper Tubing) 
Johnson Bronze Co., 570 S. Mill, 


Castle, Pa. 
Inc., 230 Park 


Revere Copper & Brass, 
Ave., New York 17. N. Y. 

Van Huffel Tube Corp., Ohio 

(Tubing) 


150 Riverside Ave., 


New 


Warren, 


BRAZING ALLOYS, SILVER 


oe & Co., Inc., 113 Astor, Newark 5. 


Gnas Brass & Copper Co., Dept. EM 252, 
Waterbury 20. Conn. 

General Plate Div., Metals and Controls 
Corp.. 47 Forest, Attleboro, Mass. 

Handy & Harman, 82 Fulton, New York 38, 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5, R. I 

Malloy & Co., Inc., P. R., 
Ind. 

Ney Co., J. M., 


Indianapolis 6, 


371 Elm, Hartford 1, Conn. 





BRONZE. See Brass, 


Bronze & © . 
also Phosphor Bronze. seem; 


BRUSH CAPS 


Phoenix Electric Mfg. Co., 711 W. 
Chicago 6, Ill. 

Triple “‘M’’ Electronents Div., 

Molding & Mfg. Co., 

Ave., Chicago 39, Ill. 


Lake, 


Midw 
4630 W. Fullerton 


BRUSHES: CARBON, GRAPHITE, 
METAL-GRAPHITE 


Becker Brothers Carbon Co., 3450 S. 52ng 
Ave., Cicero 50, Ill. 

Graphite Metallizing Corp., 
han Ave., Yonkers 3, N. 7: 

Keystone Carbon Co., St. Marys, Pa. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
York 17, N. Y. 

Speer Carbon Co., St. Marys, Pa. 

Stackpole Carbon Co., St. Marys, Pa. 

Superior Carbon Products, Se » 9114 George 
Ave., Cleveland 5, Ohi 

United States Graphite Co. » 1621 Holland, 
Saginaw, Mich. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J. 


1059 Nepper- 


BRUSH HOLDERS. 
Commutator Brush. 


See Holders, 


BUSHINGS 
BEARING. See Bearings and Bushings, 
COMPOSITION. See Plastics-Custom, 
FIBRE. See Fibre, Vulcanized. 
GLASS. See Glass, Technical. 
HERMETIC SEAL. See 
Terminals, Hermetic. 
MICA. See Mica. 
PORCELAIN. See Ceramics. 
RUBBER. See Rubber & Rubber 
Products. 


Seals and 


BUTTONS and CLIPS, SNAP 
FASTENER 


Cuyahoga Spring Co., 10251 Berea Bd, 


Cleveland 2, Onio 

CABINETS, SHEET METAL (Boxes, 
Cans, Chassis, Housings, Panels, Racks, 
Tanks). 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. coe 
Geuder Paeschke & Frey Co., 1525 W. 

St. Paul, Milwaukee 1, Wis. 
Heldor Mfg. Co., Div. of Heldor Bushing 


& Terminal Co., Inc., 225 Belleville 
Ave., Bloomfield, N. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio 

Riester & Thesmacher Co., 1526 W. 25th, 


Cleveland 13, Ohio 


CABLE. See Wire & Cable. 


CABLE ASSEMBLIES and HARNESSES 
see Harnesses & Assemblies, Wire. 


CAMBRIC, VARNISHED. See Fabries, 


Insulating. 


CAPACITORS 


Aircraft-Marine Products, Inc., 
ton, Harrisburg, Pa. c 

Astron Corp., 255 Grant Ave., East New- 
ark, J. 


2100 Pax- 


Cornell -Dubilier Electric Corp., Dept. 
H-72, South Plainfield, N. J. 
Fansteel Metallurgical Corp., North Chi- 


cago, Ill. (Tantalum) 

General Electric Co., 
Hudson Falls, N ; 

Maliory & Co., Inc., P. R., 
6, Ind. 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis. 

Radio Materials Corp., 
Chicago 18, 

Sprague Electric Co., 307 Marshall, 
Adams, Mass. 

Stackpole Carbon Co., St. Marys, Pa. 

Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 


Capacitor Dept., 
Indianapolis 
Fourth & 
3325 N. California, 
North 


CARBON AND GRAPHITE: (Contacts, 
Electrodes, Anodes, Bearings, Discs, 
Piles, Plates, Plungers, Rings, Seals, 
etc.) 


Becker Brothers Carbon Co., 3450 8. 52nd 
Ave., Cicero 50, Til. = 
}raphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N.Y. 

Keystone Carbon Co., St. Marys, Pa. 

National Carbon Co., Div., Union Carbide 
& Carbon Corp., 30 East 42nd, New 
Tork 17, BN. %. 

Speer Carbon Co., St. 

Stackpole Carbon Co., St. 

United States Graphite Co., 
Saginaw, Mich. 


Marys, Pa. 
Marys, Pa. 
1621 Holland, 


CASTINGS, ALUMINUM and 
MAGNESIUM. See also Castings, Die 


Aluminum Co. of America, 1899F Gulf 
Bidg.. Pittsburgh 19. Pa 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J 

Parker White Metal Co., Erie, Pa. 

Wellman Bronze & Aluminum Co., 
E. 93rd, Cleveland 4, Ohio 


2538 


CASTINGS, BRASS, BRONZE, COPPER 


Allis-Chalmers Mfg. Co,, 937 A S. 70th, 
Milwaukee 1, Wis. 
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SOLENOIDS 


AC or DC 


Industrial or Aircraft 


Vertical or i 

Horizontal ea Precision 

Mounting i a8 Designed For 

R Long Life, 

Efficient 
Operation, 
And Compact- 
ness 


Plunger Connec- 
tions Bushed For 
Smooth Bearing 
Surfaces 


Coils Easily 
Replaceable 


These Solenoids incorporate Transformer Grade Silicon Iron, 
Stainless Steel Plunger Guides, Coils of Best Insulated Magnet 
Wire and Varnish. 


Our engineers are ready to solve your particular design or 
application problem. 


WRITE FOR 200 SERIES AC SOLENOID BROCHURE 


<ieaal WesCo eats 


PRODUCTS 
WEST COAST ELECTRICAL MFG. CORP. 


10006 S. MAIN ST. . LOS ANGELES 3, CALIFORNIA 


PLASTICS that please 


Plastics that please . . . because delivery 
is prompt, and mold costs are elimi- 
nated, 


Chances are Harry Davies can save you 
the cost of molds on your very next 
molded plastic requirements. With 250 
stock molds to draw from (many of which 
are interchangeably designed to meet a 
wide range of assembly problems) the 
Harry Davies line is tuned to the universal 
plastics needs of industry. 


Write for complete stock 
parts catalog. And remember, 
when you need custom molded 
parts, Harry Davies facilities and 
methods are geared to your most 
exacting requirements. 


HARRY DAVIES 
MOLDING COMPANY 


1428 N. Wells Street e@ Chicago 10, Ill. 


Sales Offices in New York e Baltimore e Los Angeles 
e Milwaukee e Detroit e Cincinnati e Seattle 
Oklahoma City e St. Louis e Toronto 


ssn ii a aia 


Motorola uses this Pantro Panel with Microwave Equipment 


There’s a PANTRO Control for ANY Machine ! 


Whatever the size or sequence, special PANTRO Panels can be 
designed to automatically control any machine. PANTRO Panels 
give greater safety . . cut labor and maintenance costs. 
Engineered for installations on or with original equipment. Only 
best standard components used. Speedy deliveries of 1 or 100. 
PANTROS are used by MOTOROLA, BUDA, and many other big 
makers of fine production and electronic equipment. Get sugges- 
tions and low costs today! (Several sales territories open.) 


INDUSTRIAL CONTROL PANEL CO. 


Designers and Manufacturers 
249 East Illinois St., Chicago 11, Ill. 


IVDESTRUAL CONTROL PINELS) 


JULY 1952 























Cornell 
PRECISION 
RESISTORS 


Standard and 
non-inductive 
Fixed Wire-Wound 













































































H'cH stability and accuracy under extreme temperature 5 
and humidity conditions. Cornell Resistors are made 
in accordance with Mill-R-93A specifications. 


Positive connection between WINDINGS and TER- 
MINAL. No soldered joints in resistor. No flux used. 


Bobbins are wound reversed in each section, a great 
advantage over conventional winding. Special Resistors 
made to individual requirements. 


PRECISION POTENTIOMETERS TO MEET YOUR REQUIREMENTS. 


Bulletin D-102 on request. 
. | CORNELL 
ELECTRONICS CORPORATION 


Designers & Manufacturers of 
Precision Resistors 
Linear & nonlinear Precision Potentiometers 


40-33 Main Avenue o Douglaston, N. Y. 


| Can you put 
| VITREOUS ENAMEL 
on ALUMINUM? 





Yes—SEE ALCOA. Alcoa’s finishing labora- 
tories are continually improving and de- 
veloping finishes for aluminum—painted, 
electroplated, anodized plus chemical and 
mechanical treatments. For the latest infor- 
mation, simply write on your company 
letterhead to: 
ALUMINUM COMPANY OF AMERICA 

1981-G Gulf Building Pittsburgh 19, Pa. 


— 
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ZOURITE FACING MATERIAL 
Manufactured by The Kawneer 
Company, Niles, Michigan 


ALUMINUM COMPANY 
OF AMERICA 
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Bound Brook Oil-Less posing Co., Dept. 
B-2, Bound Brook, 


Johnson Bronze Co., Bio” 8. Mill, New 
Castle, Pa. 
Mallory & Co., Inc., P. R., Indianapolis 


6 


. Ind. 
Wellman Bronze & Aluminum Co., The. 
2533 E. 98rd, Cleveland 4, Ohio 


CASTINGS, DIE 


Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa. 

Electric Auto-Lite Co., Toledo 1, Ohio 
(Aluminum & Zinc) 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (zinc) 

Hoover Co., Die Castings Div., North 
Canton, Ohio 


Madison-Kipp Corp., 214 Waubesa Ave., 
Madison 10, Wis. 
New Jersey Zinc Co., 160 Front, New 
rT iv N. Y. (Zine Die Casting 
oys 


Parker, White Metal Co., Erie, Pa., (Alu- 
minum & Zine) 


Stewart Die Casting Div., Stewart Warner 


Corp., 4535 W. Fullerton Ave., Chicago 
39, Tl. 

CASTINGS, GRAY IRON 

Electric Auto-Lite Co., Toledo 1 Ohio 

CASTINGS, INVESTMENT 

Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 

Casting Engineers Inc., 2323 Bosworth 
Ave., Chicago 14, IIL 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. (Nickel and Alloys: 

Precision Metalsmiths Inc., 1075 E. 200th 
St., Cleveland 17, Ohio 

CATHODE RAY TUBES. See Tubes, 


Cathode Ray. 


CEMENT, CERAMIC 


Titanium Alloy Mfg. Co., Div. of National 
Lead Co., Niagara Fails, N. Y. 


CEMENT, INSULATION AND SEALING 
Bakelite Co., A Division of Union Carbide 


& Carbon Corp., Dept. DY-20, 30 E. 
42nd, New York 17, N. Y. 

Biggs Co.. Carl H., 11616 W. Pico Blvd., 
las Angeles, Calif. 

Communication Products Co.. Inc., Marl- 
boro, Monmouth County, N. J. 

Durez Plastics & Chemicals, Inc., 1307 
Walch Rd., N. Tonawanda, N. Y 

Van Cleef Bros., Inc., 7800 Woodlawn, 
Chicago 19, Ill. 

CERAMICS 
Standard & Special Electrical 

Porcelains (low-volt) (A) 

Refractory Porcelain (B) 
High-voltage Porcelain (C) 
Cordierite (D) 
Zircon Porcelain (E) 
Steatite (Lava) (F) 
Titanates (G) 
Cement- Asbestos (H) 
Ferrites (1) 

Akron Porcelain Co., 2725 Cory Ave. 
Akron 14, Ohio (AB) 

American Lava Corp., Chattanooga 5, 
Tenn. (ADEFG) 

Ceramic Specialities Co., 444 W. Sixth, 
East Liverpool, Ohio (ABCF) 

Colonial Insulator Co., 907 Grant, Akron 


ll, Ohio (ABCE) 


Garfield Mfg. Co.. Garfield 1, N. J. (H) 

Illinois Electric Porcelain Co., P.O. Box 
272, Macomb, Ill, (AB) 

Kirechberger & Co., Inc., 1422 37th St., 
Brooklyn 18, N. Y¥. (ABDF) 


Knox Porcelain Corp., 
(ABC 

Louthan Mfg. Co., 
(ABDEF) 

Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y. 
(Glass-bonded Mica) 

New Jersey Porcelain Co., 


Knoxville 1, Tenn. 


East Liverpool, Ohio 


New York Ave. 


& Plum, Trenton 5, N. J. (ABE) 
Porcelain Products, Inc., Parkersburg, 
W. Va. (ABC) 

Richardson Co., 2799 Lake St., Melrose 
Park, Ill. (H)) 

Rostone Corp., 123 S. Earl Ave., Lafa- 
yette, Ind. (H) 

Square D Co., 6060 Rivard, Detroit 11, 
Mich (A) 


Stackpole Carbon Co., St. Marys, Pa. 
Star Porcelain Co., 41 Muirhead 
Trenton 9, N. J. (ABF) 

Steward Mfg. Co., D. M., 3603 Jerome 
Ave., Chattanooga, Tenn. (DFGI) 
Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. (ABEF) 
Titanium Alloy Mfg 


Ave., 


0., Div. of National 


Lead C Niagara Falls, N. Y. (EG) 
Universal Clay Products Co., 1540 E. 
First, Sandusky, Ohio (A) 
CHAINS, BEAD. See Bead Chains. 
CIRCUIT BREAKERS 
Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wis. 
Allis-Chalmers Mfg. Co., 937 A 8S. 70th, 


Milwaukee 1, Wis. 
Fasco Industries, Inc., 
chester 2, N. Y. 
General Electric Co., 
Div., Schenectady 5, 
Heinemann Electric Co. 
ton, N. 


100 Augusta, Ro- 
Apparatus Sales 


moe 
, 99 Plum, Tren- 


Spencer Thermostat Div. of 
Controls Corp., 107 Forest, 
Mass. 

Square D Co., 
Mich. 

Westinghouse Electric Corp., P.O. Bor 868, 
Pittsburgh 30, Pa. 


Metals & 
Attleboro, 


6060 Rivard, Detroit 11, 


CLAMPS, GROUND & TEST 
a Engineering Co., Ine., Nerwalk, 
Con 
Sherman Mfg. Co., H. B., Battle Creek, 
ch 
Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 


CLEANING COMPOUNDS, METAL 


Zophar Mills, Inc., 112-130 26th §t., 
Brooklyn 32, N. Y. 


CLIPS, SNAP. See Rings, Retainer & 
Snap. 

CLOTH, INSULATING. See Fabrics, In- 
sulating. 


CLOTH, TRACING. 
Film & Paper. 


CLUTCHES 


Automatic Steel 
Clutch Div., Canton 6, Qhio 
(Mercury) 

Centric Clutch Co., P.O. Box 175, Main 
St. & State, Route 35, Woodbridge, N, J, 

Dynamatic Corp., Sub, of Eaton Mfg. Co.,, 
Kenosha, Wis. (Magnetic) 

Hilliard Corp., The, 106 W. 
Elmira, N. Y. 

Stearns Magnetic Inc., 642 
Milwaukee 46, Wise, 

Warner Electric Brake & Clutch Co., Dept. 
EM, Beloit, Wis. (magnetic) 


See Tracing Cloth, 


Products, Inc., 


Mercury 
EM-3, 


Fourth St., 
South 28 8t., 


COAXIAL CABLE. See Wire and Cable, 
Insulated, 
COIL CORES AND FORMS 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 


Cambridge Thermionic Corp., 453 Con- 
cord, Cambridge 38, Mass. 
Cleveland Container Co., 6201 Barberton 


Ave., Cleveland 2, Ohio 
Continental-Diamond Fibre Co., 
13, Del. 

Gries Reproducer Corp., 
New York 54, N. Y. (molded nylon) 
Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y. 
Paramount Paper Tube Corp., 612 Lafa- 


Newark 


108 Willow Ave., 


yette, Fort Wayne 2, Ind. 

Powdered Metal Products Corp. of America, 
9335 W. Belmont, Franklin Park, IIL. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, IIL. 

Radio Cores, Inc., 9540 Tulley Ave., Oak 
Lawn, 

Stackpole Carbon Co., St. Marys, Pa 
(Screw-type, Moded Iron) 

U. S. Gasket Co., Camden 1, N. J. 

COILS and WINDINGS 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


Cambridge Thermionic Corp., 
Cambridge 38, Mass. 


453 Concord 


American Relay & Controls, Inc., 4919 
W. Flournoy, Chicago 44, IL. 

Ave., Cambridge 38, Mass. 
Coto-Coil Co., Inc., 63 Pavillion Ave., 
Providence 5, R. I 
Dano Electric Co., 93 Main, Winsted, 


Conn. 

Dormeyer Industries 
Chicago 41, Ill. 
Electric Auto-Lite Co., Port Huron, Mich. 
Federal Telephone and Radio Corp., 199 

Kingsland Rd., Clifton, N. J 


3414 Milwaukee Ave., 


Five Star Co., 220 Mixville Rd., West 
Cheshire, Conn. 
General Electric Co., Apparatus Sales 


Div., Schenectady 5, N. Y. 

Jones Motrola Corp., Stamford, Conn. 

Jowil Electronics, Inc., 7945 Germantown 
Ave., Philadelphia 18, Pa. 

Magnetic Amplifiers, Inc., 11-54 44th 
Drive, Long Island City 1,_N. Y. 

Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis. 

National Electric Coil Co., Columbus 16, 
Ohio 


Nothelfer Winding Laboratories, 11 Albe- 
marle Ave., Trenton 3, N. J. 
Radio Corporation of America, Dept. FR41, 


Harrison. N. J. 


Raytheon Mfg. Co., Equipment Sales Div 


Dept. 6470-EM, Waltham 54, Mass. 

Wilmington Coil Co., Richardson Park, 
Delaware 

Wheeler Insulated Wire Co., Inc., 1102 
East Aurora, Waterbury 20, Conn. 

COIL WINDING MACHINES 

Associated Production Co., 162 N. Clin- 
ton, Chicago 6, Ill. 

Driver Co., Wilbur B., 150 Riverside 


Ave., Newark 4, N. J 
Universal Winding Co., 
Providence 1, R. I. 


COMMUTATORS 

Chicago Commutator Co., 325 W. Ohio, 
Chicago 10, Ill 

Electro Tec Corp., So. Hackensack, N. J. 

Instrument Corp. ‘of America, Blacksburg, 
Va 


Kirkwood Commutator Co., 1345 Carnegie 
Ave., Cleveland 15, Ohio 

Nippert Electric Products Co., 1759 W. 
Mound, Box 1903, Columbus 16, Ohio 


"P.O. Box 1601, 


To Communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205 
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Standard Commutator Co., 1111 
paseies, Owosso, Mich. 
triple ‘“M’’ Electronics Div., Midwest 
Molding & Mfg. Co., 4630 W. Fullerton 
Ave., Chicago 39, Ill. 
Westinghouse Electric Corp., P.O. Box 
968, Pittsburgh 30, Pa. 


Toledo 


cCOMMUTATOR SAWS and SLITTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, IIl. 


COMPOUNDS, SEALING. See Cement, 
Insulating & Sealing; also Waxes and 
Compounds. 


COMPOUNDS, VARNISH. See Varnishes, 
Compounds and Resins. 


COMPUTOR COMPONENTS 
Philbrick Researches Inc., George A., 230 
Congress, Boston 10, Mass. 


CONDENSERS. See Capacitors. 


CONNECTORS, WIRE & CABLE 
Aircraft-Marine Products, Inc., 2100 Pax- 


ton, Harrisburg, Pa. 
Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 


American Brass Co., Waterbury 20, Conn. 


Burndy Engineering Co., Inc., Norwalk, 
Conn. 
Cannon Electric Development Co., Dept. 


a 3209 Humboldt, Los Angeles 31, 
Calif. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio 
Krueger & Hudepohl, Walsh Bldg., Cin- 

cinnati 2. Ohio 

Pass & Seymour, Inc., 
Syracuse 9, N. Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Russell & Stoll Co., Ine., 125 Barclay, 
New York 7, N. Y. 

Scintilla Magneto Div., 

Corp., Sidney, N. Y. 
Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 


Solvay Station, 


Bendix Aviation 


Soreng Mfg. Corp., Dept. M26, 9555 Eden 
Ave., Schiller Park, Il. 
Thomas & Betts Co., Inc., 28 Butler, 


Elizabeth 1, N. J 
Van Cleef Bros., Inc., 
Chicago 19, Ill. 


7800 Woodlawn, 


CONTACTORS, MAGNETIC. See Relays 
& Contactors 


CONTACTS AND CONTACT POINTS 
7 * Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. S., 
Vernon, N. Y 
Fansteel Metallurgical Corp., 
cago, Ill 

General Plate Div., Metals and Controls 
Cor} ij Forest, Attleboro, Mass 
Gibson —_ Electri Co., 8349 Frankstown 
Ave., Pittsburgh 21, Pa. 

Graphite Metallizing Corp., 1059 Nepper- 
han Ave., Yonkers 3, N. Y. 

a, & Co., Inc... P. B.. 

€ nd 

Ney Co., J. M., 371 Elm, 
Conn 

Powdered Metal Products Corp. of America, 
9335 W. Belmont, Franklin Park, Il. 

Stackpole Carbon Co., St. Marys, Pa 

Superior Carbon Produets, Inc., 
George Ave.. Cleveland 5, Ohio 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J 


318 Washington, Mt. 
North Chi- 


Indianapolis 


Hartford 1, 


9114 


CONTACTS, CARBON. 
Graphite. 


See Carbon and 


CONTACTS, HEATER PLUG and TAP 
Heyman Mfg. Co., Kenilworth 1, N. J. 


CONTAINERS. PACKAGING and SHIP- 
; PING. See also Boxes and Crates, Wire- 
yound. 


Gair Co., Inc., 
York 17, N. 

Gaylord Container Corp., St. 

Rathborne, Hair and Ridgeway Box Co., 
1440 W. 21 Place, Chicago 8, III. 

Stone Container Corp., 4200 W. 42nd Place, 
Chicago 34, III. 

Union Bag & Paper Corp., 
Bldg., New York 1, N. Y. 


Robt., 155 E. 44th, New 
; 2 


Louis 2, Mo. 


Woolworth 


CONTRACT MANUFACTURING 


Aluminum Goods Mfg. Co., Manitowoc, 
Wis. 
Chase Brass & Copper Co., Dept. EM 252, 


Waterbury 20, Conn. 
Geuder, Paeschke & Frey Co., 
St. Paul Ave., Milwaukee 3, Wis 
Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 


1525 W. 


CONTROLLERS, MOTOR 
Allen- yw 1316 8. Second, Mil- 
yi 


waukee 4 
Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 


Arrow-Hart & Hegeman Electric Co., 103 


Hawthorn, Hartford 6, Conn. 

Bogue Electric Manufacturing Co., 60 
_Iowa Ave., Paterson 3, N. J. 

Electro Switch Corp., 167 King Ave., 
Weymouth 88, Mass. 


Furnas Electric Co., 1024 McKee, Batavia, | 


Ill. 
General Electric Co., 
Div., Schenectady 5, 
Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
Redmond Co., Inc., Owosso, Mich. 


ae Sales 


Kussell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. +; 
Square D Co., 4041 N. Richards, Mil- 


waukee 12, Wis. 
Ward Leonard Electric Co., 
Mt. Vernon, N. Y. 


34 South, 


CONTROLS, FLOAT and LIQUID 
LEVEL. See Switches 


CONTROLS, PHOTOELECTRIC. 
See Photoelectric Cells and Tubes. 


CONTROLS, PRESSURE and TEMPER- 
ATU See also Relays, Switches, 
Thermostats. 


Allen-Bradley Co., 1316 8. Second, Mil- 
waukee 4, Wis. 

American General, Seeman Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, Til. 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Fenwal, Inc., 17 Pleasant, Ashland, 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, ‘lm. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Robertshaw Thermostat Div., Robertshaw- 
Fulton Controls Co., Youngwood, Pa. 

Spencer Thermostat Div. of Metals & Con- 
trols Corp., 107 Forest, Attleboro, Mass 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freyling- 
huysen Ave., Newark 5, N. J. 

Ulanet Co., George, 418 Market St., 
ark 5, N. J. 


Mass. 
Sales 


New- 


CONTROLS, REMOTE. See Push Button 
Stations; Relays and Contactors ; 
Switches. 


CONTROLS, SERVO 


Ford Instrument Co., 31-10 Thompson 
Ave., Long Island City, N.Y. 

Servomechanisms Inc., Post & 
Aves., Westbury, N. 


Steward 


COPPER. See Brass, Bronze and Copper. 


COPPER, BERYLLIUM. 


See Beryllium 
Copper. 


and TWINE, ARMATURE and 


CORD 
COIL 

Insulation Manufacturers 
Washington Blvd., 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell- Rand Insulation Ca, Ine., 51 
Murray, New York 7, N. Y. 

Varflex Sales Co., Inc., 309 N. Jay, 
N.Y 


Corp., 565 W. 
Chicago 6, Ill. 


Rome, 


Westinghouse Electric Corp., P.O. Box 
868, Pittsburgh 30, Pa. 


CORD, INSULATED. See Wire and 
Cable, Insulated. 

CORD, RESISTANCE LINE. See Resis 
tance Line Cords. 

CORD SETS 

Alden Products Co., 117 North Main, 


Kbrockton 64EM, 
Belden Mfg. Co., 
Chicago 44, Ill. 
Cornish Wire Co., Inc., 
York 7, N. ¥. 
Electric Auto-Lite Co., 
Essex Wire Corp., Fort Wayne 6, Ind. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 
Koiled Kords, Inc., Box K, New Haven 
14, Conn. 
Phalo Plastics Corp., 
ter, Worcester, Mass 
Riverside Electrical Mfg. Co. 
igan Ave., Dearborn, Mich. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 
Royal Electric Co. Inc., Pawtucket, R. I. 
Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ill. 

United Manufacturing & Service Co., 407 
South Sixth St., Milwaukee 4, Wis. 
U. S. Rubber Co., Rockefeller Center, New 

Corp., 


York 20, N. Y¥ 

Westinghouse Electric P. O. Box 
868, Pittsburgh 30, Pa. 

Whitney Blake Co., New Haven 14, Conn. 


Mass. 
4633 W. Van Buren, 
50 Church, New 


Toledo 1, Ohio 


Commercial & Fos- 


10221 Mich. 


CORES, POWDERED METAL. See Cores 
Transformer; Powdered Metal Products 


CORES, REFRACTORY. See Ceramics 


CORES, TRANSFORMERS 
Acme Electric 
a 
Arnold Engineering Co., Marengo, Il. 
Powdered Metal Products Corp. of America, 
9335 W. Belmont, Franklin Park, III. 
Radio Cores, Inc., Dept. EMS752, 9540 
Tulley’ Ave., Oak Lawn, IIL. 
Stackpole Carbon Co., St. Marys, Pa. 
Thomas & Skinner Steel Products Co., 
1128 E. 23rd, Indianapolis 5, Ind. 
Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Corp., 357 Water, Cuba, 


To communicate with any manufacturer whose name appears 
in this ‘issue, use READER INQUIRY FACILITY, page 205. 
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| want it to last, 
0 build it rugged 


| | es 
i: your customer says 


®Heat Resistant 
® Strong and Tough 
®Low Space Factor 
® Moisture Resistant 


® Positive Quality 


(made by the patented electronic- 
extrusion process, developed and 
used exclusively by Glass Fibers Inc.) 


Leading suppliers of electrical 
insulating materials can fur- 


nish VITRON in these versatile 
How forms— 


® Glass-covered Magnet Wire 
© Glass-braided Wires 


© Glass-reinforced Cables 





® Glass Sleeving 
® Glass Tubing 
®Glass Tapes 


® ”, 








® Glass-reinforced Laminates : td 
© Varnished Glass Cloth = s 
enone i 


© Treated Glass Tapes 


Design your electric units for top performance 
now. Our Customer Service Department is ready 
to give you every possible help. Suppliers’ names 
available in a jiffy. Just write us—that’s all you 
need to do! 


GLASS FIBERS inc. 
1810 Madison Avenue, Toledo 2, Ohio 


















best Source 


FOR 


FLAT SPRINGS 



































































Flat springs can be tricky little devils, particu- 
L | larly small precision heat treated parts, where 
space is limited, high stresses are involved, and 
close uniformity is necessary. It takes a GOOD 
spring maker—expert in design and heat treat- 
ing, equipped with a wide range of latest auto- 
matic equipment—to combine performance with 
economy in production of these vital parts. 


WIRE FORMS 


Design of the part determines most 
economical material. Fast auto- 
matic equipment, modern heat 
treating, finishing, assure quality. 
Special tooling, even special ma- 
chines, devised for long runs. 


~ 
—— — << — «eae oe 


EXTENSION SPRINGS 


Often require odd shapes, “fancy” 
ends, close tolerances, special 
materials. Problems of corrosion, 
conductivity, economy, may exist. 
It takes a GOOD spring maker. 


e 


Jere 
| i == 


| 
GOT A PROBLEM? Our Production Engineers will 


gladly help on design, redesign, specifications, samples, 
estimates. Dependable deliveries? Your inquiries invited. 


ILLINOIS COIL SPRING CO. 


CHICAGO 339, ILL. 


2100 N. MAJOR AVE. e 
US Tele ci ae | 








CORK and CORK COMPOSITIONS 


Armstrong Cork Co., 9507 Arch, Lancas- 
ter, Pa, 


COUNTERS 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

Durant Mfg. Co., 1962 N. Buffum, Mil- 
waukee, Wis. 

mame Signal Corp., 202 20th, Moline 1, 


National Acme Co., 176 E 131 St 
land 8, Ohio. 

Production Instruments Co., 700 W. Jack- 
son Blvd., Chicago 6, Lil. 
Streeter-Amet Co., 4101 No. Ravenswood 

Ave., Chicago 13, Ill. 
Veeder-Root, Inc., Hartford 2, Conn. 


COUPLINGS, CLUTCH See Clutches 


COUPLINGS, FLEXIBLE 


Dynamatic Corp., Sub, of Eaton Mfg. Co., 
Kenosha, Wis. 

Hilliard Corp., The, 106 W. Fourth St., 
Elmira, N. Y. 

Koppers Co., Inc., Fasts Coupling Dept., 
200 Scott St., Baltimore 3, Md. 

Lord Mfg. Co., Erie, Pa. (Bonded Rubber) 

Westinghouse Electric Corp., P.O. Bux 
868, Pittsburgh 30, Pa. 


, Cleve- 


CRYSTAL RECTIFIERS 
See Rectifiers, Dry Metallic, 


DIAL LIGHT ASSEMBLIES. See Lights. 
Pilot & Indicator. 


DIALS and PANELS 


Chicago Thrift-Etching Corp., 1555 No 
Sheffield Ave., Chicago 22, Ill. 
Mica Insulator Co., Schenectady 1, N. Y¥. 


DIE CASTINGS. See Castings, Die 


DIE CASTING MACHINES 


Kux Machine Co., 6725 N. Ridge, Chi- 
cago 26, IlL 


DIELECTRIC HEATING UNITS. See 
High Frequency Heating Units. 


DRAFTING EQUIPMENT and 
MATERIALS 


Bruning Co., Inc., Charles, Dept. E-72. 
Teterboro, N. J. 

Eastman Kodak Co., Rochester 4, N. Y. 

Keuffel & Esser Co., Hoboken, N. J. 

Peck & Harvey, 5736 N. Western Ave., 
Chicago. Ill. 


DRILLS, AIR FEED 
Keller Tool Co., Grano Haven, Mich. 


DRIVES, ELECTRONIC 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. 

General Electric Co., Apparatus 
Div., Schenectady 5, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio “‘VS 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


Sales 


DRIVES, BELT 

Allis-Chalmers Mfg. Co., 937A 8S. 70, 
Milwaukee 1, Wis. 

Gilmer Co., L. H., Div. of U. S. Rubber 
Co., 616 Tacony, Philadelphia 35, Pa. 


DUPLICATING MACHINES, DIELESS 
See Benders, Brakers & Shears. 


DYNAMOMETERS 


Dynamatic Corp., Sub. of Eaton Mfg. Co., 
Kenosha, Wis. hdc 
General Electric Co., Schenectady, N. Y. 

Robbins & Myers, Inc., Springfield 99, 
Ohio 


ELECTRICAL SHEETS. See Steel, Elec- 
trical. 


ELECTRONIC COMPONENTS. See 
Specific headings. 


ENAMELING SHEETS. See Steel, Com- 
mercial Forms & Grades. 


ENAMELS. See Lacquer, 
Varnishes, Finishing. 


EYELETS & GROMMETS 


Amertcan Brass Co., Waterbury Brass 
Goods Branch, Waterbury 20, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Minnesota Rubber & Gasket Co. 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Revere Copper & Brass Inc., 230 Park, 
New York 17. N. Y. 

U. S. Gasket Co., Camden 1, N. J. 


Enamels & 


FABRICS, INSULATING (Sheets, Tapes, 
Yarns, Thread, Cerd, etc.) 


Glass-Fiber, Varnished Cambric, Cotton, 
Linen, Silk, Asbestos, ete. See also 
Tubing and Sleeving, Braided Fabric; 
Tape and Sheeting, Synthetic Resin. 

Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 


Asbestos Textile Div., Raybestos Ms 
tan, Inc., Manheim, Pa. ‘rn 

Bentley, Harris Mfg. Co., Dept. 4-7 

Bi conshghocken, Pa. 2 
ran 0., Inc., William, North 
Willimantic, Conn. & Valley, 

Continental- Diamond Newark 

el 

Dow Corning Corp., Mich. 
(Silicone) 

General Electric Co., Chemical Div, 9-11 
1 Plastics Ave., Pittsfield, Mass, . 

Glass Fibers, Inc., 
(Yarn) 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, III. F 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

shee ean, Box 290, New York 16, 


Fibre Co., 


Midland, 


Waterville, Ohio 


Mica Insulator Co., Schenectady 1, N. Y, 

Minnesota Mining & Mfg. Co., St. Pau) 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 5] 
Murray, New York 7, N. Y. 

—— Electric Coil Co., Columbus 16, 

nio, 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Elec- 
a Insulation Dept., Woodbridge, 


Owens-Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 22, N. Y. 

Van Cleef Bros., Inc., 7800 Woodlawn 
Ave., Chicago 19, IIl. 

vee Sales Co., Inc., 309 N. Jay, Rome, 


Westinghouse Electric Corp.. P. 0. Box 
868, Pittsburgh 30, Pa. 


FANS & BLOWERS 


Bogue Electric Manufacturing Co., 60 
Iowa Ave., Paterson 3, N. J 

Emerson Electric & Mfg. Co., St. Louis 
21, Mo. 

Fasco Industries, Inc., 100 Augusta, 


Rochester 2, N. Y. 

Heinze Electric Co., 685 Lawrence, Low- 
ell, Mass. 

Koppers Co., Inc., Propeller Dept., 200 
Scott St., Baltimore 3, Md 

Master Appliance Mfg. Co 
Ontario. Racine. Wis 

Peerless Electric Co., Fan & Blower Div., 
Warren. Ohio 

Redmond Co.. Inc., Owosso, Mich 

Robbins & Myers. Inc., Propeller Div., 
Springfield 99, Ohio 


Fourth & 


FASTENERS. (Bolts & Nuts: Pins: Riv- 
ets; Screws; Washers.) 


Bolts and Nuts 


Machine Bolts and Nuts (A) 

Stove Bolts (B) 

Self-Locking Nuts (C) 

wr Metal Lock Spring Assembly Nuts 
(D) 

Screw Thread Inserts (E) 

Headed and Rolled Thread Parts— 
Studs, etc. (Cold Upset) (F) 

Cap Nut (G) 

Spade Bolts (8) 

Wing Nuts (W) 


Allmetal Screw Products Co., Inc., 338 
Greene, New York 13, N. Y. (A) 

Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa. (A) 

American Screw Co., Willimantic, Conn. 
(BF), (Cold Headed Screws) 

Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (A) 

Blake & Johnson, Waterville 48, 
(ABF) 

Burndy Engineering Co., Inc., Norwalk, 
Conn. 

Central Screw Co., 3501 
Chicago 9, Ill. (ABFSW) 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Continental Screw Co., Dept. A, New Bed- 
ford, Mass. (AB) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. J. (ACDE) 
Elco Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. (ABF) 
Fischer Special Mfg. Co., 446 Morgan 
Cincinnati 6, Ohio (A) (Brass Nuts) 
Gries Reproducer C re. 108 Willow Ave., 

New York 54, N. Y. (GW) 
Grip Nut Co., 310-KS. Michigan, Chi- 
cago, Ill, (C) 


Groov-Pin Corp., 1125 Hendricks Cause- 
way, Ridgefield, N. J. (EF) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (ABC) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Session Co., 1991 W. 85th, 
Cleveland 2, Ohio (ABCDF) 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. (BF) 

— Co., 66 Cordier, Irvington 11, N. J. 

) 


Parker-Kalon Corp., 200 
York 14, N. Y. (AB) 
Pheoll Mfg. Co., 5700 Roosevelt Rd., 

Chicago 50, Ill. (ABEFSW) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (ABF) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (ABF) 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. (D) 

Southco Div., South Chester Corp., 1409 
Finance Bldg., Philadelphia 2, Pa. 
(CDEF) 

Standard Pressed Steel Co., Box 594, 
Jenkintown 9, Pa. (A) 


Conn. 


Shields Ave., 


Varick, New 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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Elco Too 
Rockfo! 


Star Stainless Screw Co., 
paterson 2, N. ( ) 
sterling Bolt Co., 4638 W. Lake, Chicago 
lL. ; 
opus: Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Tl. (C) 
Tinnerman Products, Inc., 2040 Fulton 
Road, Cleveland 13, Ohio. (D) 
rpited-Carr Fastener Corp., 
1 Mass. (ACDE) 
rnited Screw and Bolt Corp., 
Il. (BFGSW) 
wenco Mfg. Co., 
Chicago 22, Ill. 


Cambridge 
Chicago 8, 


1136 West 
(8) 


Hubbard. 


Lok Assembly. (Door Panel, 


port, ¢ u 


simmons 
Broadway, 


Shelf Sup- 


Fastener Corp., 1752 
Albany 1, N. Y. 


North 


pins—Cotter (F); Locking and Taper (G) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (F) 
anti-Corrosive Metal Products Co., 
Patieton on Hudson, N. Y. (F) 
Chase Brass & Copper Co., Dept. EM 253, 
Waterbury 20, Conn. (F) 

Elastic Stop Nut Corp. of America, 2330 
Vauxhall Rd., Union, N. 

Groov-Pin Corp.. 1125 Hendricks Cause- 
way, Ridg efield, N. J. (G) 

lamson & Sessions S. 1981 W. 85th. 
Cleveland 2, Ohio (F 

Sterling Bolt Co., 4638. W. Lake, Chicago 
44, Ill 

Tnited Screw and Bolt Corp., Chicago ® 
Il. (FG) 


Inc., 


Pre-Assembled Washers and Screws 


American Screw Co., Willimantic, 
Central Screw Co., 3501 Shields 
Chicago 9, Ill. 
Continental Screw Co., 
ford, Mass 
Baton Mfg. Co., 
Ohio 

Eico Tool & Screw Corp., 1916 Broadway, 
Rockford, Ill. 

lamson & Sessions Co., 1981 W. Sth, 
Cleveland 2, Ohio. 

Pheoll Mfg. Co., 5700 Roosevelt Rd., Chi- 
cago 50, Ill. z 
Russell, Burdsall & Ward Bolt and Nut 

, Port Chester, N. Y. 
ep . Ine., 2501 N. 
Chicago 39, Til. 
South Chester ie 1409 Finance Bldg.. 
Philadelphia 2. Pa. 
United-Carr 
42, Mass. 
United Screw & Bolt 
lil. 


Conn. 
Ave., 


Dept. A, New Bed- 


Reliance Div., Massillon, 


Keeler Ave., 


Fastener Corp., Cambridge 


Corp., Chicago 8, 


Recessed Head Screws 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. 
American Screw Co., Willimantic, 
Blake & Johnson, Waterville 48, 
Bristol Co., The, 153 Bristol Rd., 
bury 20, Conn 

Camear Screw & Mfg. Corp., 
Ave., Rockford, Tl. 

Central Screw Co., 3501 
Chicago 9, IIL. 

Chase Brass & Copper Co. 
Waterbury 20, Conn. 
Continental Screw Co., Dept. 
ford, Mass 

Eleo Tool & Screw Corp., 
Way, Rockford, III. 
Great Lakes Screw Corp.. Chicago, Il. 
Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, III. 


Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 
1981 W. 85th, 


Lamson & Sessions Co., 
Cleveland 2, Ohio. 
Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 
National Lock Corp., Rockford, Ill. 
Parker-Kalon Corp., 260 Varick, New 
York 14. N. Y. 
Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. 
eee Screw Products Co., Rockford, 
Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 
Screw Research Association, The, 706 
Union Trust Bldg., Providence 3, R. I. 
Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Ill. 
Southington Hardware Mfg. Co., South- 
ington, Conn. 
Standard Pressed Steel Co., 
9, Pa. 
Star Stainless Screw Co., 
Paterson 2, N 
Sterling Bolt Co., 
Ti. 


Conn. 
Conn. 
Water- 


602 18th 

Shields Ave., 
, Dept. EM 252 
A, New Bed- 
1916 Broad- 


Jenkintown 
224 Union Ave., 


“4638 W. Lake, Chicago 


United Screw and Bolt Corp., Chicago 8, 
] 


Wales-Beech Corp., Rockford, Ill. 


Rivets 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. 

Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa. 
Anti-Corrosive Metal Products Co., 
Castleton on Hudson, N. 

Blake & Johnson, Waterville 48, Conn. 
Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Chicago Rivet & Machine . 9609 W. 

Inc., E. 


Jackson Blvd., Bellwood, a 
Wilmington 98, Dei. 


Inc., 


du Pont de Nemours & Co., 
Explosives Dept., 


224 Union Ave., 


Goodrich Co., B. F., The, Dept. GG-6, 
Akron, Ohio 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. 

Keystone Bolt e Nut Corp., 127 Church, 
New York 7, Z 

Milford Rivet > Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

Progressive Mfg. Co., 44 Norwood, Tor 
rington, Conn. 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. 

South Chester Corp., 1409 Finance Bldg.. 
Philadelphia 2, Pa. 

Lake, Chicago 


—_ Co., 4639 W. 
United Screw and Bolt Corp., Chicago 8, 


Screws—Cap and Set, 
Self-Tapping (J) 


Aluminum Co. of America, 
Bidg., Pittsburgh 19, 


1899F 
a. 
— Screw Co., Willimantic, 
( ) 


Machine (H) 


Gulf 
Conn 


Anti-Corrosive Metal Products Co., Inc., 
Castleton on Hudson, N. Y. (H) 
Blake & Johnson, Waterville 48, Conn. 

Bristol. Co., 153 Bristol Rd., Waterbury) 
20, Conn. 

Central Screw Co., 3501 Shields Ave., 
Chicago 9, Ill, (HJ) 

Continental Screw Co., Dept. A, New Bed- 
ford, Mass (HJ) 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn. (H) 

Elco Tool & Screw HP 1916 Broadway 
Rockford, Il. (H. 

Harper Co., H. MM 8204 Lehigh Ave., 
Morton Grove, Ill. (J) 

Holo-Krome Screw Corp., The, Hartford 
_10, Conn. (H) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. Y. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio. (HJ) 

Milford Rivet & Machine Co., 853 
Bridgeport Ave., Milford, Conn. 

Parker-Kalon Corp., 200 Varick, New 
York 14, N. Y. (HJ) 

Pheoll Mfg. Co., 5700 Roosevelt Rd., 
Chicago 50, Ill. (HJ) 

Progressive Mfg. Co., 44 Norwood, Tor- 
rington, Conn. (H) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. Y. (HJ) 

a ar & Mfg. Co., 112 Main, Bartlett, 

Shakeproof, Inc., 2501 N. Keeler Ave.. 
Chicago 39, Ill. (H) 


South Chester Corp., 1409 Finance Bidg., 
_ Philadelphia 2, Pa. (HJ) 

Standard Pressed Steel Co., Box 594, Jen- 
kintown 9, Pa. (H) 

Star Stainless Screw oy 224 Union Ave., 
Paterson 2, N. J. ) 

Sterling Bolt Co., 4638" W. Lake, Chicago 
44, Ill. (HJ) 

United-Carr Fastener Cambridge 
42, Mass. (HJ) 

United Screw and Bolt Corp., Chicago 8, 
Ill. (HJ) 


Corp., 


Washers—Flat (K); Lock and Spring (L) 


Allmetal Screw Products Co., Inc., 33 
Greene, New York 13, N. Y. (K) 
Anti-Corrosive Metal Products Co., 
Castleton on Hudson, N. Y. (L)) 

Associated Spring Corp., Bristol, 


Inc., 
Conn. 


Auburn Manufacturing Gumeeey. 308 Stack, 
Middletown, Conn. 


Barnes Co., Wallace, Briptol, Conn. (KL) 

Barnes-Gibson-Raymond Div., Associated 

Spring Corp., 40300 Plymouth Rd., Plym- 
of Hubbard & Co.. 


outh, Mich. 

Beall Tool Div. 160 
Shamrock St., East Alton, Nl. (KL) 

B-G-R Cook Plant Div., Associated Spring 
Corp., Ann Arbor, Mich. (KL) 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. (KL) 

Dunbar Bros. Co. Div., Associated Spring 
Corp., Bristol, Conn. 

Massillon, 


Eaton Mfg. Co., Reliance Div., 

Ohio (L) 

Garrett Co., Inc., George K. Tioga & D, 
Philadelphia 34, Pa. (KL) 

Gibson Co., William D., Div., Associated 
Spring Corp., 1800 Clybourn Ave., Chi- 
cago 14, Ill, (KL) 

Harper Co., H. M., 8204 Lehigh Ave., 
Morton Grove, Ill. (L) 

Joliet Wrought Washer Co., Joliet, Ill. (K) 

Keystone Bolt & Nut Corp., 127 Church, 
New York 7, N. 

Lamson & Sessions Co., 1981 W. 85th, 
Cleveland 2, Ohio (KL) 

Mangross & Sons Co., F. N., Div., As- 
sociated Spring Co., Bristol, Conn. (KL) 

Milwaukee Div., Associated Spring Corp., 
341 E. Erie, Milwaukee, Wis. (KL) 

— Lock Washer Co., Newark 5, N. J. 
(L) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio. (KL) 
ae Co., 66 Cordier, Irvington 11, N. J. 

) 

Raymond Mfg. Co., Div., Associated 
Spring Corp., Corry, Pa. (KL) 

Reliance Div., Eaton Mfg. Co., Cleveland, 
Ohio (L) 

Russell, Burdsall & Ward Bolt and Nut 
Co., Port Chester, N. ° 

Shakeproof, Inc., 2501 N. Keeler Ave., 
Chicago 39, Til. (L) 

South Chester Corp., 1409 Finance Bldg., 
Philadelphia 2, Pa. (L) , 

Star Stainless Screw Co., 224 Union Ave., 

Paterson 2, N. J. (L) 

Sterling Bolt’ Co. , 4638 W. Lake, Chicago 

44, Til. 


To communicate with any manufacturer whose | name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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JELLIFF RESISTANCE WIRES 


ARE VERY MUCH AT HOME IN A HOTeSPOT 


MAX. 
OPER. 
TEMP 


OHMS 
PER 
CMF 


ALLOY FORMS; 


Compact, stable 
precision Resistors 


1000 500° F 


Appliances 
and Resistors 


ALLOY C 


High-temp. Furnaces 
and Resistors 


ALLOY A 


Precision 
Applications 


ALLOY 45 294 


R—ribbon 


* 


Whether the heat is literal 
(up to 2100 F), or figurative 
in the sense that perform- 
ance under difficult condi- 
tions is a must, we have an 
alloy for almost any con- 
ceivable requirement. The 
above Table may suggest 
possible applications to your 


products. 
* 


Complete Technical Data are 
available from Department 
25. 


+ W—wire 


LEKTROMESH © RES, 


THE C. 0. 


ae ela 


MANUFACTURING 
te | 
SOUTHPORT, CONN. 


DIPPING BAS& 
auim aonvi® 


frrTeRs 


44 HSaw 2M 


* BRUSHES ... for all motor and gener- 
ator applications...carbon, graphite, 
eopper leaf, gauze and metal-graphite. 


¥ WELDING ELECTRODES, WELDER BRUSHES wn 


eee Keen-Are Carbons, cored and 
heavily copper coated, for twin-are 
torches, carbon and graphite welding 
electrodes... paste, rods and plates. 


EXTRUSIONS, MOLDED SHAPES OR SPECIAL 


CARBONS designed and produced to 
your specifications. 


ee 


* * * 


COMPLETE BECKER ENGINEERING SERVICE 
is always available and entails 
no obligation whatever. 


AR Ca UNE NTU 


3450 South 52nd Ave. Cicero 50. 


ittar-oe 











) year, as always 





















































| ___ the confidence vote 
in coils goes to DANO 





Dano for coil performance! Dano for coil dependa- 
bility! Dano for your complete coil satisfaction— 
whether it be a simple electrical coil winding or a 


series of specially treated coils deeply impregnated 
with wax or varnish and cured in heat controlled 
ovens. 


Look at the Dano record: a wide variety of quality 
coils made up to exact customer specifications. No 
wonder so many users turn with complete confidence 
to Dano—the wide odd coil favorite. 

Send us samples or specifications with quantity re- 


i quirements for our recommendation. No obligation! 
i 
@ Form Wound @ Bakelite Bobbin 
; e@ Paper Section e Cotton Interweave 
e Acetate Bobbin e Coils for High Tem- 
@ Molded Coils perature Application. 


Also, Transformers Made To Order. 


THE DANO ELECTRIC CO. 


93 MAIN ST., WINSTED, CONN. 
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Wrought Washer Mfg. Co., 2200 8, Bay, 
(KL) 








Thompson-Bremer Mfg. Co., 1640 W. 
Hubbard, Chicago 22, Ill. (KL) 
United-Carr Fastener Corp., Cambridge 


42, Mass. (L) 
i Screw and Bolt Corp., Chicago 8, 


Milwaukee 7, Wis. 


FELT 


American Felt Co., 16 Glenville Rd., 
Glenville, Conn. 

Felters Co., The, 210-EM South §&t., 
Boston 11, Mass 


Felt Products Mfg. Co., 1536 Carroll Ave., 
Chicago 7, TL 


Western Felt Works, 4035-4117 Odgen Ave., 
Chicago 23, Ml. 


ree. PHENOLIC. See Plastics, Lami- 
nated. 


FIBRE, VULCANIZED. 
Rod, Tubing) 


American Stock Gear Div., 
Gear Co., Harvey, Illinois 
Compinentel-Diemend Fibre Co., Newarb 

e 


(Board, Sheet, 


Perfection 


Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Ill. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 

Taylor Fibre Co., Dept. EM-6, Norris- 
town, Pa. 

West Virginia ~~ and Paper Co., 230 
Park Ave., New York, N. Y. 


FILTER ELEMENTS, POWDERED 
METAL 


Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich. 

Bound Brook Oil-Less Bearing Co., Dept. 
B-2, Bound Brook, N. J 

Moraine Products Div. of General Motors, 
Dayton, Ohio 

Radio Cores, Inc., 


9540 Tulley Ave., Oak 
Lawn, IIL 


FILTERS, RADIO INTERFERENCE 


Astron Corporation, 255 Grant, East New- 
ark, N. J. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

re Co., Inc., Flushing, Long Island, 


Generai Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Mallory & Co., Inc., P. R., Indianapolis 6, 


Ind 
Sprague 


Adams 


Electric Co., 307 Marshall 
Mass. 


North 


FINISHES, PRODUCT. 


See Lacquer, 
Enamels & Varnishes. 


FLUORESCENT LAMP AUXILIARIES 
For Resistors, see Resistors, Instrument 
& Radio; also Capacitors. 

Acme Electric Corp 357 Water, Cuba 
N. ¥ 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill 

Wormeyer Industries, ‘ 
Chicago 41, IIL. 

General Electric Co., Construction Materials 
Div., Bridgeport 2. Conn. 

Kulka Electric ate Co., Dept. T, 30 South 


14 Milwaukee Ave 


Mt. Vernon, N. Y. 

Radionic Transformer Co., 411 So. San 
gamon, Chicago 7, III. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

Sola Electric Co., 4633 W. 16, Chicago 50 
TH 

Sprague Electric C 307 Marshall 
Adams, Mass 

Westinghouse Electric Corp., P. O. Box 868 
Pittsburgh 30, Pa. 


North 


FOOT SWITCHES. See Switches. 


FORGINGS 


Aluminum Co. of America, 1899F Gulf 
Bldg., Pittsburgh 19, Pa. (Aluminum) 

American Brass Co., Waterbury 88, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. (Non-ferrous) 

Ryerson & Son, Inc., Joseph T., Chicago, 


Ill. 

FUSE HOLDERS, MOUNTINGS and 
CLIPS 

Alden Products Co., 117 North Main, 


Brockton 64EM, Mass. 

Burndy Engineering Co., Inc., 
Conn 

Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Il. 

Iisco Copper Tube & Products, Inc., Cin- 
cinnati 27, Ohio 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, IIl. 

Littlefuse, Inc., 4757 Ravenswood Ave., 
Chicago 40, Ill 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Square D Co., 6060 Rivard, Detroit 11, 
Mich. 


Norwalk, 


FUSES 


Burndy Engineering Co., Inc., 
Conn. 


Norwalk, 


General 


GAGES, 
VAC 


General 


Electric Co.,_ Apparatus Sales 
Div., Schenectady 5, N. ¥ 


Littlefuse, Inc., 4757 Ravenswood Ave., 


Chicago 40, Ill. 


Royal Electric Co. Inc., Pawtucket, R, 7 
Westinghouse Electric Corp., P.O. Bor &68, 


Pittsburgh 30, Pa. 


TEMPERATURE, PRE 
UUM Seune 


& 


Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Electric Co., Apparatus Sales 

Div., Schenectady 5, N. Y. 

Minneapolis - Honeywell Regulator 
Brown Instrument Div., 4466 Wayne 
Ave., Philadelphia 44, Pa. 

Servomechanisms Inc., Post & Stewart 
Aves., Westbury, N. Y. 

Stokes Machine Co, F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

TAGliabue Instrument Div., Weston Elec. 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J 


GALVANOMETERS. See Instruments. 


GASKETS 


Armstrong Cork Co., 9507 Arch, Lancas- 
ter, Pa., (Cork and Rubber Composi- 
tions) 

Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Company, 308 Stack, 
Middletown, Conn. 

Chase Brass & Copper Co., Dept. EM 252, 
Waterbury 20, Conn. 

Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, Ii. 
(Mechanical Leather Products) 

Crane Packing Co., 1824 Cuyler Ave. 
Chicago 13, Ill. 

Electro Tec Corp., No. Hackensack, N. J. 
(Plated) 

Felt Products Mfg. Co., 1536 Carroll 
Ave., Chicago 7, Ill. 

Garlock Packing Co., Palmyra, N. Y. 

pa, Box 290, New York 16, 


Lavelle Rubber Co., 424 N. Wood 8t, 
Chicago 22, Il. 

Metal Textile Corp., 641 E. First Ave., 
Roselle, N. J. (Ignition Shielding Stripes 
& Gaskets) 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn 

U. 8S. Rubber Co.. 
New York 20. N. Y 

U. S. Gasket Co.. 617 N. 10th, Camden, 
N. J. 


Rockefeller Center, 


GEARMOTORS, See Motors. 


GEARS and PINIONS 


American Stock Gear Div., Perfection Gear 
Co., Harvey, Illinois 

Amplex Mfg. Co., Div. of Chrysler Corp., 
6501 Harper, Detroit 31, Mich 

Beaver Gear Works, Inc., 1035 Parmele, 
Rockford, Tl. 


Continental-Diamond Fibre Co., Newark 
19, Del. 
Gear Specialties, 2635 W. Medill Ave., 


Chicago 47, Ill. 

Gries Reproducer Corp., 108 Willow Ave., 
New York 54, N. Y. (Die Cast) 

Moraine Products Div. of Ceneral Motors, 
Dayton, Ohio 

Ohio Gear Co., 
Ohio 

Radio Cores, Ine., Dept. EMS752, 9540 
Tulley Ave, Oak Lawn, Til 

Rynel Corp., 401 Miller St., 

Shakeproof, Inc., 2501 N. 
Chicago 39, III. 

United States Graphite Co., 1621 Holland, 
Saginaw, Mich 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa 

Winzeler Mfg. & Tool Co., 
Arcade Pl., Chicago 12. Ill 


358 E. 179, Cleveland 10, 


Sterling, IL 
Keeler Ave., 


1716 West 


GENERATORS. See Motors 
GERMANIUM DIODES. 


See Rectifiers Dry Metalli 


GLASS-BONDED MICA 


Continental-Diamond Fibre Co., 
13, Delaware 
General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass 
a, 


Newark 


Mycalex Corporation of Americ 30 Rocke- 
feller Plaza, New York 20, N. Y. 
GLASS-FIBER, YARNS, CLOTH and 


TAPE. See Fabrics. Insulating. 


GLASS-SEALING ALLOYS 


Stupakoff Ceramic & Mfg. Co., Latrobe, 
Pa. 

GLASS, TECHNICAL 

Corning Glass Works, Dept. EM-7, Corn- 
ing. N. Y¥ 

Hermaseal Co., Inc., Elkhart 15, Ind. 


Tubes 
Kopp Glass, Inc., Swissvale, Pa - 
Marsco Mfg. Co., 2909 So. Halsted, Chi- 
cago 8, II. 


GOLD, ROLLED (Plate and Wire) 
Baker & Co., Inc., 113 Astor, Newark 5, 
N. 


Metals & Controls 


J 
General Plate Div., 
AT Attleboro, Mass. 


Corp i7 Forest 
' 





To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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STEEL 


Every Kind 


Some steel products are in short supply but 
over-all stocks are still large, diversified 


NEARBY STOCKS INCLUDE: 






Here is a line of small Induc- 
tion Motors precision built for 
opplications where small power 
can be converted to considerable 
torque at slow output shaft 
speed. Thousands are in use to- 
day and they operate continu- 
ously without overheating. 


If your plans include a rotating 
“spit’’ roaster, motion or flash- 
er advertising display, vending 
and coin operated machines, 
and etc., the gearmotor should 
be considered. 


Made in 3 basic sizes with out- 
put shaft speeds of from 1 to 
100 RPM, depending on power 
required. Tell us the motor re- 
quirements of your application. One of our motors may do the 
job and if not, we may build one to fit your product. Write for 
complete engineering data sheet. 


BARS—carbon & alloy, hot TUBING—seamless G&G welded, 
rolled G cold finished mechanical & boiler tubes 


STRUCTURALS—channels, STAINLESS—Allegheny sheets, 
angles, beams, etc. plates, bars, tubing, etc. 


PLATES—U, M. & sheared, REINFORCING bars & access. 
Inland 4-Way Floor Plate BABBITT bearing metal 


SHEETS—hot G cold rolled, MACHINERY G TOOLS for 
many types G coatings metal fabrication 


RYERSON 


mH sfaneseanch COMPANY |) | raze same sn: ce 





land, Pittsburgh, Buffalo, Chicago, Milwaukee, St. 
1600 Junction Avenue Louis, Los Angeles, San Francisco, Spokane, Seattle 
RACINE, WISCONSIN 


Designers and Manufacturers of 
SPECIAL INDUCTION MOTORS 








er 


Cat. No, $0-1/0 i 
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NEW 1952 
LOW BRUSH HOLDER 
PRICES CATALOG 









7 ™~\ 
The best lug for In- { \ 
dustrial Service. Body | | 
design of larger siz- : . / 
mee ee Mail this coupon for your personal copy! 
with special tongues | This brand-new catalog is bigger and better than ever — with | 
or contact plates. | more pages . . . more illustrations . . . more dimensions and | 
specifications — to save you more time and money in your 
Solderless Lugs selection of the right brush holder! Gives a complete listing 
of all Phoenix Molded and Assembled Brush Holders, available 
Completely redesigned — ligh ies for prompt delivery in a wide range of sizes. Also explains 
. P y 8 ghter and stronger | the economies of Phoenix Standardized Custom Service. | 
solid copper body and tongue for highest con- | , : ed 
d a h : No electric motor manufacturer should be without the practical 
uctivity, heavy hex-head screw, extra thick | guidance this up-to-date catalog offers. Send coupon for your | 
thread plate. Available in 5 sizes for wire sizes : free copy of catalog No. 52 E. 
from No. 14 to SOOMCM. Write for new bulletin 
: ; , | Name | 
! Firm eee oo ee CL. SS Cee : 
| Full Address | 
| | 
BATTLE CREEK, MIGH. | | 
~ t | PHOENIX ELECTRIC MANUFACTURING CO. | 
« ELECTRICAL FITTINGS {711 West Lake Street « Chicago 6, Illinois 
FOR WIRE and CABLE . , 
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molds new reinforced materials 


into —Lctrucal Cemponunts / 













































































High 
Heat 
Resistance 





“per 






Excellent 
Di-Electric 


NEW USES 
for 
MOLDED 
Electrical 
Components 


a 


nee eC atta 


% 


Wb ie. in 


Veeatiga these Performance and 


| Cost Advantages for Your Products 


New molding compounds composed of Fibre Glass, Nylon, Rubber 
Phenolics are making electrical components more durable and 
efficient, with application advantages in performance and economy. 
Triple “M” experts can help you in building a better product. Send 
your blueprint or description and functions of your unit, specifying 
: electrical and mechanical prop- 
: erties required. Triple “M” will 
be happy to work with you in 
the design and production 
stages, without obligation. 


no 


Electric Motor Makers 
find Triple "M" Catalog of 
Electric Motor Components 
indispensable. Send for your copy 


and Manufacturing Company 
4630 W. Fullerton . Chicago 39 
Customolded Plastics 
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mate & Speman, 82 Fulton, New York 
Improved Seamless Wire Co., Inc., 775 
_ Eddy, Providence 5, R. I. 

= Co., M., 371 Elm, Hartford 1, 


onn. 
Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. Y. 


GRAPHITE. See Carbon and Graphite. 


GREASE, BEARING 


Dow Corning Corp., Midland, Mich. 
(Silicone ) 


Norma-Hoffmann Bearing Corp., Stamford, 
onn. 


GRIPS and CLAMPS, STRAIN RELIEF 


Heyman Mfg. Co., Kenilworth 1, N, J. 


Walker Co., George, 118 Amsterdam Ave., 
Passaic, N. J. 


HARNESS and ASSEMBLIES, WIRE 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Belden Mfg. Co., 4633 W. 
_ Chicago 44, Til. 
Cherry-Channer Corp., 1488 Skokie Blvd., 
Highland Park, Ill. 
Cornish Wire Co., Rutland, Vermont 
Electric Auto-Lite Co., Port Huron, Mich. 
Essex Wire Corp., Fort Wayne 6, Ind. 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 


Van Buren, 


Koiled Kords, Inc., Box K, New Haven 
_ 14, Conn. 
Kulka Electric Co., Dept. T, 30 South, 


Mt. Vernon, N. Y. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Riverside Electrical Mfg. Co., 10221 Mich- 
igan Ave., Dearborn, Mich. 

Runzel Cord & Wire Co., 4723-31 Mont- 
rose Ave., Chicago 41, Ill. 

United Manufacturing & Service Co., 407 
S. Sixth St., Milwaukee 4, Wis. 

Wheeler Insulated Wire Co., Inc., The, 
1102 East Aurora, Waterbury 20. Conn. 

Whitney Blake Co., New Haven 14, Conn. 

Wire Stripper Co., 1725 Eastham Ave., 
East Cleveland 12, Ohio 


HEATING ELEMENTS and UNITS 


Carborundum Co., Globar Div.. 
EM 87-113, Niagara Falls, N. Y. 

Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J. 

Ferro Electric Products, Inc., Sub. of 
Ferro Corp., Kirkland, Ill. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Regan Engineering Corp., 3800-22 No. 
Hubbard St., Milwaukee 12, Wis. 

Sta-Warm Electric Co., 565 N. Chestnut, 
Ravenna, Ohio 

Still-Man Co., The, 429 E. 164th St., New 
York 56, N. Y. 

Syntron Co., Homer City, Pa. 

Tuttle & Kift Ine., 1823 N. Monitor Ave., 
Chicago 39. In 


Dept 


Vulcan Electric Co., Danvers 2. Mass. 

Watlow Electric Mfg. Co., 1330 N. 23rd, 
St. Louis 6, Mo. 

Westinghouse Electric Corp., 160 Mercer 
St., Meadville, Pa. 


HERMETIC SEALS. See Seals and 
Terminals, Hermetic. 


HIGH-FREQUENCY HEATING UNITS 

Allis-Chalmers Mfg. Co., 937A, 8S. 70th, 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Radio Receptor Co., Inc., 251 W. 19th St. 
New York 14, N. Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 

Westinghouse Electric Corp., P.O, Box 868, 
Pittsburgh 30, Pa. 


HIGH-NICKEL ALLOYS. See Nickel and 
Nickel Alloys. 


HOISTS, PNEUMATIC. 
Tools and Equipment. 


See Pneumatic 


HOLDERS, COMMUTATOR BRUSH __ 


D. B. Flower Manufacturing Co., 1217 
Spring Garden St., Philadelphia 23, Pa. 

Graphite Metallizing Corp., 1059 Nep- 
perhan Ave., Yonkers 3, N. Y. 

Mycalex Corporation of America, 30 Rocke- 
feller Plaza, New York 20, N. Y. (Glass- 
bonded Mica) 

Phoenix Electric Mfg. Co., 711 W. Lake, 
Chicago 6, Ill. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co., 4630 W. Fuller- 
ton Ave., Chicago 39, Ill. 


IMMERSION HEATER 
Heating Elements & Units. 


IMPREGNATING COMPOUNDS. See Ce- 
ment, Insulating and Sealing; Waxes 
and Compounds. 


INDICATORS, HEAT. See Thermometers. 
INDICATORS, SPEED. See Tachometers. 


INDUCTION HEATING. See High-Fre- 
quency Heating Units. 


INFRA-RED LAMPS. See Lamps, Incan- 
descent and Infra-red. 


UNITS. See 


INSTRUMENTS, ELECTRICAL MEAS. 
URING and TESTING 
Acme_ Electric Corp., 357 Water, Cuba, 


Assembly Products Inc., Main at Bey 
Chagrin Falls 4, Ohia 5 

Associated Kesearch, Inc., 3794 W. Rel. 
mont, Chicago 18, IIl. 

Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Burlington Instrument Co., Dept. D-72 


Burlington, lowa 

DeJur Amsco Corp., 45-01 Northern Blvd 
Long Island City 1, N. Y. : 

Edin Co., Dept. A, 207 Main, Worcester 
8, Mass. 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza, New York 20. N. Y. 

Freed Transformer Co., Inc., 1730 B 
Weirfield, Brooklyn (Ridgewood) 97, 

Generai Electric Co., Apparatus Sales Diy, 
Schenectady 5, N. Y. . 

Holtzer Cabot Div. of National Pneumatic 
Co., Inc., Boston 19, Mass. 

Ideal Industries, Inc., 1008 Park Ave. 
Sycamore, III. F 

Radio Corporation of America, Dept. FR41 
Harrison, N. J. 7 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, TIL. 

Triplett Electrical Instrument Co., Bluf- 
ton, Ohic 

Waterman Products Co., Phila. 25, 
Pa. (Oscilloscope) 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


Inc., 


INSTRUMENTS, ELECTRONIC. (See also 
Oscilloscopes) 

Brush Development Co., Perkins 
Ave.. Cleveland 14, Ohio 

Edin vee Dept. A, 207 Main, Worcester 
8, Mass 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J 

Div., 


General Electric Co., 
Servo Corporation of America, New Hyde 
Pa i 


3405 


Electrons 
Schenectady, N. 


Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, Ill, 

Thompson Products, Inc., Electronics Div., 
2269 Ashland Rd., Cleveland 3, Ohio 
Triplett Electrical Instrument Co., Bluff- 

ton, Ohio 
Weston Electrical Instrument Co., 598 
Frelinghuysen Ave., Newark 5, N. J. 


INSTRUMENTS, LABORATORY 
STANDARD 
Acme _Miostrie Corp., 357 Water, Cubs, 


Bristol Co., 153 Bristol Rd., Waterbury 


20, Conn. 
Brush Development Co., Dept. EM-7, 3405 
Perkins Ave, Cleveland 14, Qhio. 


DeJur Amsco Corp., 45-01 Northern Bivd., 
Long Island City 1, N 

Edin Co., Dept. A, 207 Main, Worcester 
8. Mass. 

Electro Products Laboratories 4501-MD 
Ravenswood Ave., Chicago 40, IIl. 

Freed Instruments Co., Inc., 1730B Weir- 
fleld, Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 598 
Frelinghuysen Ave., Newark 5, N. J. 


INSULATING MATERIALS. See follow- 
ing specific headings: 


Cement, Insulating and Sealing 

Ceramics 

Cork and Cork Compositions 

Fabrics, Insulating 

Felt 

Fibre, Vulcanized 

Glass-Bonded Mica 

Insulation, Wire and Cable 

Mica, Molded and Laminated 

Paper, Insulating 

Plastics, Laminated 

Plastics, Molding and Extrusion 

Porcelain 

Rubber and Rubber Products 

Silicones 

Sleeving and Tape, Asbestos 

Tape, Friction and Splice 

Tape and Sheeting, Synthetic Resin 

Tubing, Paper 

Tubing and Sleeving, Braided Fabric 

Tubing and Sleeving, Extruded Plastic 

Varnishes, Compounds and Resins, In- 
sulating 

Waxes and Compounds 


INSULATION, WIRE and CABLE (Ce- 
ramic and Synthetic) 


Bakelite Co., A Division of Union Car- 
bide & Carbon Corp. Dept. DY-20, 30 
E. 42 St., New York 17, N.Y. 

Dow Corning Corp., Midland, Mich. 
(Silicone) 

du Pont de Nemours & Co., Inc., E. I. 
Rubber Chemicals Div. F-4, Wilming- 
ton 98, Del. 7 

Eastman Kodak Co., Rochester 4, N._ Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. ce 

Goodrich cpenion: O>.. 2+ oo GG-7,. 
Rose Bldg., Cleveland 15. ° . 

Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 


——— 


| To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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Larger Series 49 is wire- 
wound. 34” dia. 1-watt 
rating. Up to 10,000 ohms. 
Linear only. 


* 


Smaller Series 48 is com- 
position-element. Up to 5.0 
megohms, linear; 2.5 meg- 
ohms, tapered. 0.25-watt 
rating. 5” dia. 


* For those miniaturization needs. * 
About the size of a dime! Choice of Housed in low-loss pheno- 
a . lic. Convenient terminal 
composition-element or wire-wound. lugs. 


Thoroughly dependable despite 


: . * 
greatly reduced dimensions. ¥%& En- 


Multiple-section units avail- 
able in both types. Also in 
combination wire and com- 
position. 


gineering data on request. > Con- 
sult us! 
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FLAT HEAD 


| 
SOCKET SCREWS @77m 


HOLO-KROME 


TER — 
cASTENING Se 
melee >— 
HOLO-KROME “<a. 


THE HOLO-KROME SCREW CORP., HARTFORD 10, CONN 
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Famous Guns 


Elgin Cutlass-Pistol, 


Caliber .54, 1837 Model, made by 
C. B. Allen. Invented by 
. George Elgin of New York, this 
formidable arm was intended to 
take the place of the cutlass 
and pistol commonly used by naval 
boarding parties. One of several variations of this 
weapon is the shorter Bowie-Knife Pistol. 


Kentucky (actually 
Pennsylvania) Flintlock 


Pistol, Caliber .36, Revolutionary ~ 
Period. Made by the same 
Pennsylvania gunsmiths who 
crafted the famous “Kentucky” rifles, 
these full-stocked pistols actually were 
rifles-in-miniature. Every “Kentucky” pistol is unique; 
the same gunsmith never made two alike. 


Instant-heating 
Weller Soldering 


Gun for light or 

heavy work. Dual 
heat greatly increases tip life. Switch 
instantly to high or low heat as job re- 
quires. Pre-focused spotlights end “blind 
soldering”. Exclusive tip-fastening ar- 
rangement assures full, constant heat. 
Shatter-proof plastic housing. Perfect balance. Low- 
cost, replacea ble tips. Pays for itselfin a few months. 
See at your Distributor or write for Bulletin direct. 


Get SOLDERING TIPS, new Weller Handy Guide to 
faster, easier soldering. 20 pages fully illustrated. Price 10c 
at your Distributor, or order direct. 


™, = 
~ 
> 


BETTER /7 FROM GRIP TO TIP! 


SOLDERING GUNS 830 Packer Street, Easton, Pa. 
The Finest Soldering Tool for the Finest Craftsmen 
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TCM Ol) atc 
in completed assemblies 


Improve product appearance, join parts faster, 
use Pheoll hexagon, square, and special ma- 
chine screw nuts. Made in steel or brass, they 
are tapped straight for snug, tight fits. Faces 
are held to accurate dimensions and meet 
tigid inspection requirements. 


Standard listed sizes of hexagon and square, 
steel and brass machine screw nuts are carried 
in stock. Extra sizes, both single chamfered— 
single countersunk and double chamfered— 
double countersunk are stock items. Ma- 
chine screw nuts in different metals made to 
order. Semi-finished hexagon steel and brass 
nuts are stock items. 


Write for complete informa- 
tion, specifications and prices. 


ee 
MANUFACTURING COMPANY « “zor,Rocsexelt, Road 
f 
i SCREWS © BOLTS © NUTS Industrial Fasteners and Holding ood 


On Airplanes 


in high altitudes and sub- 
zero temperatures, Vulcan 
, ft Electric Heating Units hold 
; | lubricants in a liquid 

state. 

They're used also as anticipators in thermostatic 
control: in guided missiles and in speed indi- 
cators. 


Vulcan electric heat is helping in many new in- 
ventions for both war and peace. To assist in 
the further development of your ideas, Vulcan 
heating designers will be glad to join their 
know-how to yours. 


VULCAN ELECTRIC CO. 
DANVERS 2, MASS. 


Makers of Vulcan Electric Soldering Tools, 


Electric Sol- 


der Pots, Branding trons 


Electric Glue Pots, Electric 
and Electric Heating Units. 








Rockefeller Center, New 


U. S. Rubber Co., 
York 20, N. Y. 


IRONS, SOLDERING. See Soldering 
Irons. 
ISOLATORS, VIBRATION & SHOCK 


See Mountings, Rubber & Synthetic 


JEWEL, 


LIGHT ASSEMBLIES. See 
Lights, 


Pilot and Indicator. 


KNOBS and HANDLES, MOLDED. See 
Plastics—Custom Molders. 


LABELING and GLUING MACHINES 


Potdevin Machine Co., 1278—38th k- 
lyn 19, N. Y. a 


LACQUER, ENAMELS, PAINT 
eee FINISHING - 


Aluminum Company of America 
Gulf Bldg Pittsburgh 19 Pa. 

Bakelite Co., A Division of Union Car 
bide & Carbon Corp. Dept. DY-20, 30 
E. 42 St., New York 17, N. Y. 

Dow Corning Corp., Midland, Mich. (Sili- 
cone Resins & Varnishes) 

du Pont de Nemours & Co., E. I., Fin- 
ishes Dept., Wilmington 98, Del. 

—s Industrial Finishes Co., Wauke- 
gan 

eessenet Electrie Coil Co., Columbus 16, 

0 

Sherwin-Williams Co., 

Cleveland 1, Ohio 


LAMINATED METALS, PRECIOUS and 
BASE (Sheet, Tube and Wire) 


—. & Co., Inc., 113 Astor, Newark 5 


1981G 


Industrial Div., 


gains Plate Div., 
Corp 17 Forest 

Handy & Harman, 
38, N. ¥. 


Metals and Controls 
Attleboro. Mass 
82 Fulton, 


Improved Seamless Wire Co., Inc., 775 
Eddy, Providence 5. Rhode Tsland 


Wilson Co.. The H. A., 105 Chestnut St.. 
Newark 5, N. J 


LAMINATED PLASTICS. See Plastics 


LAMINATIONS. perTen and 
TRANSFORME 


Thomas & ees Steel 


1128 EB. 23rd. Products Co 


Indianapolis 5, Ind. 


LAMPS, FLUORESCENT 
General Electric Cr., Div. 186-EM-7. Nela 
Park. Cleveland 12. Ohio 


Westinghouse Flectric ‘Corp... P.O. Box 888 
Pittshurgh 30, Pa. 


LAMPS. INCANDESCENT and 
INFRA-RED 

General Electri Cc Div. 166-EM-7. Nela 
Park Cleveland 12 Oni 

w estinghoure Electric ‘Corp., 


P. 0. Box 869 
Pittsburgh 30, Pa 


LAMPS, MERCURY VAPOR 
Ger ral Electrie Co.. Div. 1 
Pa Cle nd 12 Ohio 


Ww Seti Electric ‘Corp., P.O. Box 868 
Pittsburgh 30, Pa. 


f-EM-7, Nela 


LAMPS, MINIATURE 
eator) 


General Electric Co., Div. 186-EM-7, Nela 
Park. Cleveland 12 Ohio 

Herzog Miniature Lamp Works, Inc., 2 23 
Jackson Ave.. Long Island City 1, z 

Westinghouse Electric Corp., P.O. er 868, 
Pittsburgh 30, Pa. 


LAVA. See Ceramics. 
LAYOUT STEEL BLUE 


(Pilot and Indi- 


io Co., 2303-F N. llth, St. Louis 6, 
Mo. 

LENSES, PRESSED GLASS 

Corning Glass Works, Dept. EM-7, Corn 


ing, N. Y. 
Kopp Glass, Inc., Swissdale, Pa. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


LIGHTS, MACHINE (Magnifiers) 
Stanley Tools, 183 Elm, New Britain, 
Conn, 


LIGHTS, PILOT and INDICATOR 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart and Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Cannon Electric Development Co.. Dept. 
3209 Humboldt, Los Angeles 31, 

Dial Light Co. = | Spraeion. 900 Broadway, 


New York 3, 
1718 W. Hubbard S8t., 


Drake Mfg. — 
Chicago 22, Til. 

General Electric Ce., Div., 166-EM-12, 
Nela Park, Cleveland 12, Ohio 

Johnson Co., E. F., 206 Second Ave., 
S. W., Waseca, Minn. 

Rodale Mfg. Co., Inc., Emmaus, Pa. 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


LOCKNUTS and LOCK WASHERS 
See Fasteners. 
LOUDSPEAKERS 


Radio Corporation of America, Dept. FR4l, 
Harrison, N. 


LUBRICATORS, OIL and GREASE 


Acheson Colloids Corp., Port Huron, Mich, 
(Colloidal Graphite) 

Eynon-Dakin Co., 1847 W. Bethune, De- 
troit, Mich. 

Gits Bros. Mfg. Co., 1840 S. Kilbourn 
Ave., Chicago 23, Nl. 

Hannifin Corp., 1149'S. Kilbourn Ave., 
Chicago 24, TL. 

Madison-Kipp Corp., 214 Waubesa, Madi- 
son 10, Wis. 


LUGS and TERMINALS 


Aircraft-Marine Products, Ine., 2100 Pag. 
ton, Harrisburg. Pa. 

American Brass Co., Waterbury 88, Conn, 

Bead Chain Mfg. Co., 13 Mountain’ Grove, 
Bridgeport 5, Conn. (Hollow Tubular) 


Burndy Engineering Co., Inc., Norwalk, 
Conn. 
Cambridge Thermionic Corp., 453 Concord 


Ave., Cambridge 38, Mass. 
Heyman Mfg. Co., Kenilworth 1, N. J. 
Ilsco Copper Tube & Products, Inc., Cin- 
cinnati 27, O. 
International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 


Johnson Co., E. F., 206 Second Ave., 
S. W., Waseca, Minn 
Jones Div., Howard B., Cinch Mfg. Corp., 


Chicago 24, Ill. 
Krueger & Hudepohl, 5 E. Third, Cin- 
cinnati 2, Ohio 
Mycalex Corporation of America, 30 Rocke- 
feller Plaza. New York 20, N. Y. (Glass- 
bonded Mica) a 
Patton-MacGuyer Co.. Dept. E, 17 Vir- 
ginia Ave Providence 5, R, 
Rajah Co., 53 Locust Ave., Bloomfield, 
N. JZ 


Shakeproof, Inc., 2501 N. Keeler Ave, 
Chicago 89, Tl! 

Sherman Mfg. Co., H. B., Battle Creek, 
Mich. 

Soreng Mfg. Corp., Dept. M26, 9555 Eden 
Ave., Schiller Park, Ill 
Thomas & Betts Co., Inc., 28 Butler, 

Elizabeth 1, N. J. : 
Thompson-Bremer Mfg. Co., 1640 W. Hub- 
bard, Chicago 22, Ill. 


MACHINES. See specific headings. 


Balancing: Coil Winding; Die Casting; 
Drafting; Engraving: Labeling & Glue- 
ing: Marking: Microfilm; Molding; 
Print: Rivet Setting: Screw Driving; 
Strippers, Wire; Wire and Metal 
Forming 


MAGNETIC AMPLIFIERS 


Bogue Electric Manufacturing Co., 60 Iows 
Ave., Paterson 3, N. 
Magnetic Amplifiers, Ind ; 


11-54 44th 
Drive, Long Island City 1, N. Y. 


MAGNETIC BRAKES. See Brakes, Mag- 
netic. 


MAGNETIC MATERIALS. See Steel 
Electrical: Magnets, Permanent; Mag- 
netic Recording Tape: Magnetic Re- 
cording Wire; Powdered Metal Products. 


MAGNETIC RECORDER COMPONENTS 


trush Development C 105 Perkins Ave., 
Dept. EM7. Cleveland 1 0 (Tape, 
Wire. Heads. Dis & Dr 

Driver Wilbur B.. 150 Riverside Ave., 
Newark 4 N J Wire : 

Minnesota Mining & Mfg. Co., St. Paul ¢ 
Mint (Tane) 

MAGNETIC TOOL NOL ORSS & BITS 

Magna Driver Corp Vashington, 
Buffalo 3, N Y 


MAGNETS, PERMANENT 


Arnold Engineering Co., Marengo, Til. 

Carboloy Department of General Electric 
Company, 11109 E. 8 Mile Ave., Detroit, 
Mich. 

Indiana Stee] Products Co., Valparaiso, 
Ind i ¥ 
Radio Cores, Ir Dept a 52, 9540 

Tulley Ave., Oak Lawn 
Thomas & Skinner Steel Products Co., 
1129 E. 23rd, Indianapolis 5, Ind. 


MATERIALS HANDLING EQUIPMENT 


Continental-Diamond Fibre Co., Newark 
13, Del. 
National Metal Edge Box Co., 1212 


Philadelphia 23, Pa. 


‘allowhill St., 
a Crane & Hoist Div., 


Robbins & Myers, Inc. 
Springfield 99, Ohio. 


MERCURY RELAYS, 
MERCURY SWITCHES. See Switches. 


METALS, LAMINATED. See Laminated 
Metals, Precious and Base. 


METALS, PRECIOUS. See Gold; Lam!- 
nated Metal; Platinum; Silver. 


METALS, RARE 


See Relays 


Fansteel Metallurgical Corp., North Chi- 
cago, ; soalle 

Mallory & Co., Inc., P. R., Indian 
6, Ind. ee 

Wilson Co., The H. A., 105 Chestnut St., 
Newark 5, N. J. 


METERS. See Instruments. 


MICA, GLASS-BONDED. 
Bonded Mica. 


MICA, MOLDED and LAMINATED 
(Sheets, Plate, Tape, Tubes, Rings, 
Segements, Washers, etc.) 

Brand & Co., Inc., William, North Valley, 
Willimantic, Conn. 


See Glass- 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 205. 
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Look for 
the 
Yellow 





For melting pots for 
solder, wax, plastics, etc. 





For electric hot water 
boosters and water heaters. | 





getter 


cooking equipment. 


ask for them by name > 
SOLD ONLY THROUGH RECOGNIZED WHOLESALERS 
ko : . : ee Luise 


iP 


= 


For automatic heat 
Beco sealing machinery. 


} 
ah i 7 es For coffee urns, deep-fat 
OKONI e makes Tap fryers, ovens and 





pe 
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For sterilizers and 
other applications. 


Sinko Produces Nylon Parts That 
Give Years of Economical, 





Trouble-Free Service 


For label dispensers and 


Pictured are 3 Sinko Nylon cabinet 
miscellaneous heating equipment. MODEL D-1 


rollers and ao drawer skid-block that 
are being used successfully by several 
leading manufacturers of fine kitchen 
equipment. Sinko Nylon was selected 
after a series of exhaustive tests had 
proven its superiority in every respect. 
In one experiment a small drawer 
equipped with Sinko Nylon rollers was 
loaded and automatically operated 
the equivalent of a normal 200 years 
service. Upon examination the Sinko 
Nylon rollers showed little sign of 
wear. 


A ruggedly built control of 

great accuracy and sensitivity 

for a wide variety of heating 

applications with a maximum range 

of 550°F. No separate “off switch. 

Mechanism actuated by hydraulic thermostatic 
element consisting of bulb, capillary tube and 

diaphragm. Write for Catalog D-1. 


SS an 


You too should investigate the many 
advantages Sinko Nylon offers, among 
them—resistance to wear and to shock 
loads, to moisture, chemicals and to 
temperature; and its smooth-gliding, 
self-lubricating properties. 


In Home and Industry, Everything’s Under Control 


obertshaw 


SINKO MOLDS ALL THERMOPLASTICS FROM 4 TO 60 OZ. \ \"3 THERMOSTAT DIVISION 


Ss - MANUFACTURING & TOOL CO. ROBERTSHAW-FULTON CONTROLS COMPANY 
3135 W. GRAND AVENUE @ CHICAGO 22, ILLINOIS { YOUNGWOOD, PENNSYLVANIA 
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MICROAMPE RES 


123 OHMS PER VOLT 





Rediauine with 


wi cbiey 


meters 
A Size, Type, and Style 
for Every Installation 


Your instrumentation is strictly modern 
in design and construction with Triplett 
Meters. You can have sizes 2" to 7"ina 
wide variety of case shapes and mounting 
arrangements, A.C., D.C., R.F., Rectifier 
or Dynamometer. Molded and metal 
cases, rear illumination, and other special 
features are available. For precision and 
economy virtually every meter part is 
made in Triplett plants under rigid hu- 
midity and dust control. Every meter 
represents the refinements gained in half 
a century of meter experience. Keep your 
panels up-to-the-minute with Triplett 
Meters—famous the world over for 
quality, accuracy, and dependability. 


FOR THE MAN WHO TAKES PRIDE IN HIS WORK 


TRIPLETT ELECTRICAL INSTRUMENT COMPANY - BLUFFTON, OHIO, US A 


MOTORS 


Miniature Timing Motors, Geared 


Subfractional, Under 1/20 Hp. 


Fractional, 1/20, 34 IIp. 





Integral, 1 to 744 Hp. 


Integral, Over 744 Hp. 


Gearmotors 





Generators 





Low Voltages (Under 110) 





Allis-Chalmers Mfg. Co., 937A, S. 70th, 

Milwaukee 1, Wis. 
(KLMNOUQRTUVW) 

Allis Co., The Louis, Milwaukee 7, Wisc. 
(KNQ) 

Baldor Electric Co., 4353 Duncan Ave., 
St. Louis 10, Mo. (FGKLN) 

Barber-Colman Co., Rockford, Ill. 

(BCEYZ) 

Belgian Electric Sales Corporation, 1 East 
53rd, New York 22, N. Y. (K-N) 

Bodine Electric Co., 2256 W. Ohio, Chi- 
cago 12, Ill. (ABCDEFGHIJQRSTYZ&) 

Bogue Electric Manufacturing Co., 60 
Iowa Ave., Patterson 3, N. J. (FGJKL- 
MNOPUVW) 

Brown Boveri Corp., 19 Rector, New York 
S. NM. ¥. (ew) 

Cramer Co., Inc., The R. W., Box 8, Cen- 
terbreok, Conn. (A) 

Crocker-Wheeler Div., Ampere, N. J. (KL- 
NOPQRUVW) 

Cyclohm Motor Corp., Div., of Howard In- 
dustries, Inc., Dept. EM-6, Racine, Wis. 
(ABEQTUVY) 

Deleo Products Div., General Motors Corp., 
Dayton, Ohio (BFGKLNUVZ) 

Doerr Electric Corp., Cedarburg, Wis. 
(FGKL) 

Eastern Air Devices, Inc., 585 Dean St., 
Brooklyn 17, N. Y. (ABEFJQTU) 

ate Auto-Lite Co., Toledo 1, Ohio 
(GZ) 

Electric Motor Corp., Div. of Howard In- 
dustries, Inc., Dept. EM-6, Racine, Wis. 

(BCDFGHQRYZ&) 

Electric Specialty Co., 171 
Stamford, Conn. 
(FGJKLMNOPUVWYZ) 

Electro-Dynamic Div. of The Electric Boat 
Co., Bayonne, N. J. (KLNOV) 

Electro Engineering Products Co.. Inc., 
609 W. Lake, Chicago 10, Ill. (BCDUVX) 

Elliott Company, Dept. EM, Jeannette, Pa. 
(KLNOPQRUVW) 

Emerson Electric Mfg. Co., St. Louis 21, 
Mo. (FGJKLMOR) 

Fairbanks-Morse & Co.. 600 S. Michigan 
Ave., Chicago 5, Ill. (FKLNOPQUVWY) 

Fasco Industries, Inc., 100 Augusta, Ro- 
chester 2, N. Y. (BCDFGHYZ&) 

Ford Instrument Co., 31-10 Thompson 
Ave., Long Island City, N. Y. (FYU) 
(SERVO) 

Electric Co., Apparatus Div., 
Schenectady 5, N. Y. 
(BCDEFGHJIKLMNOPQRSTUVWYZ&) 

General Industries Co., Dept. ML, Elyria, 
Ohio (BQYZ) 

Hagen Mfg. Co. Inc., Sub. of Eagle Signal 
Corp., Moline, Tll. (ABCDE) 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 
(ABCEVXYZ) 

Haydon Co., A. W., 232 North Elm, Wa- 
terbury 20, Conn. (CXZ) 

Haydon Mfg. Co., Inc.. 2526 Elm, Tor- 
rington. Conn. (ARCYZ) 

Heinze Electric Co., 685 Lawrence, Lowell, 
Mass. (BCDFZ) 


South St., 


MICA, MOLDED and LAMINATED 
(Cont. from page 294) 

Continental-Diamond Fibre Co., Newark 
13, Del. 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

[Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Macallen Co., 16 Macallen, Boston 27, 
Mass. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16 
Ohio 

New England Mica Co., Inc., 
Ave., Waltham, Mass. 


MICA UNDERCUTTERS 


Ideal Industries, Inc., 1008 Park Ave., 
Sycamore, Ill. 


MICROFILM EQUIPMENT 


Eastman Kodak Co., Rochester 4, N. Y. 
(Micro-Film Machines) 


MOLDED INSULATION and MOLDED 
PRODUCTS. See Ceramics, Mica, Plas 
tics, Rubber. 


MOLDING MACHINES, PLASTICS 
Kux Machine Co., 6725 N. Ridge, Chi- 
cago 26, 


Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


MOLYBDENUM—Sheet and Wire 
(See also Contacts) 


Fansteel Metallurgical Corp., North Chi 
cago, Ill. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind, 
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Holtzer-Cabot, Div. of National Pneumatie 
Co., Inc., Boston 19, Mass. 
(BCEFGJQRUVZ) 

Hoover Co., Kingston Conley Div., 19 
Brook Ave., N. Plainfield, N. J. (FE) 
Howard Industries, Inc., Dept. EM-6, Ra- 
cine, Wis. (ABCDEFGHQRTUVYZ) 
Howell Electric Motors Co., Howell Mich 
oe See Mfg. Co., 566 W. M 
Janette Electric g. Co., . Monroe, 

Chicago 6, IIL (FGKQRZ) 

Lamb Electric Co., Kent, Ohio 
(BCDEFGHJQRZ) 5 

Marathon Electric Mfg. Corp., Wausaa, 
Wis. (AFGLNOPUVWZ) 

Marco Industries, Inc., Depew, N. Y. 
(BCFHY) 

Master Appliance Mfg. Co., Fourth & On- 
tario, Racine, Wis. (CDGH) 

Master Electric Co., Dayton 1, Ohio 
(FGJKLMNOPQRTUVWZ) 

Motoresearch a Junction Ave., Ra- 
ine, Wis. (BQY) é 

Ohio Gear eas E. 179th, Cleveland 

0, Ohio (Q) 

ned Electric Div., Genera] Motors 
Corp., Warren, Ohio (FG) 

Peerless Electric Co., Warren, Ohio 

(FGKLN) 
jucts Div., Borg-Warner Corp., 

Pesi700  N. Miles Rd., Bedford, Ohte 
(C@LZ) - 

Pittman Electrical Developments ¢ ‘o., Dept. 
119, Sellersville, Pa. = on - 

Motor Corporation, P. ¢ ox 291. Ra- 

— Wis. (BCDFGHYZ&) 


Raytheon Mfg. Co., Waltham 54, Mass. 
(BF) 
Redmond Co., Inc., Owosso, Mich. 
(BCDFGQZ) 


liance Electric & Engineering Co., 1054 
eae Rd., Cleveland 10, Ohio. 
(FGKLNOV) 
Robbins & Myers, Inc., Motor oe 
Springfield 99, Ohio (BCDEFGIEN{ 
Scruggs Co., Lave, 1022-32 N. Sixth, St 
Louis 1, Mo. (B) = 
Serromechanisms Inc., Post & Steward 
Aves., Westbury, N. + iia 
Star- ble Motor Div., of Miehie . 
rae & Mfg. Co., 206 Bloomtel 
Ave., Bloomfield, N. J. (KLNOQRY 
Sterling Electric Motors, 5401 Ansheln- 
Telegraph Rd., Los Angeles 22, Calif. 
(FKNQ) y 
Telechron Dept., General Electric Co., 37 
Union, Ashland, Mass. (A) . 
U. S. Electrical Motors, Inc., Los Angeles 
54, Calif. (FKNQY) 

Wagner Electric Corp., 6454 Pius 
Ave., St. Louis 14, Mo. (FGKLNY ) 
Wesche Electric Co., B. A., 1620 Vine, 

Cincinnati 10, Ohio (FGKLNOZ) 
Westinghouse Electric Corp., P. 0. Box 869 
Pittsburch 30, Pa. ae 
(BCDEFGHJKLMNOPQRSZ&) 


MOTOR BASES, ADJUSTABLE 


Allis-Chalmers Mfg. Co., 937A 70, Mil- 
waukee 1, Wis. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y. 

Overly-Hautz Co., 11500 Madison Ave., 
Cleveland 2, Ohio. 


MOTOR CONTROLS and STARTERS 
See Controllers, Motor; Push Buttos 
Stations. 


MOTORS. See table above. 


MOUNTINGS, RUBBER and 
SYNTHETIC 


Barry Corp., 709 Pleasant, Watertown 72, 
Mass. 

Lavelle Rubber Co., 424 N. Wood St, 
Chicago 22, Ill. 

Lord Mfg. Co., Erle, Pa. 

Minnesota Rubber & Gasket Co., 3630 
Wooddale Ave., St. Louis Park, Min- 
neapolis 16, Minn. 

Standard Products Co., Dept. 1, 2130 W. 
110 St., Cleveland 2, Ohio. ; 
U. S. Rubber Co., Rockefeller Center, New 

York 20, N. Y. 

Van Cleef Bros., Inc., 

Chicago 19, Ill. 


7800 Woodlawn, 


MOVEMENTS, CLOCKS and TIMING 


Bristol Co., The, 153 Bristol Rd., Watet- 
bury 20, Conn. 
Haydon Co., A. W., 
terbury 20, Conn. 
Haydon Mfg. Co., Inc., 2536 Elm, Tor- 

rington, Conn. 
Telechron Dept., General Electric Co. 
Ashland, Mass. 


232 North Elm, Wa- 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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je ww ZENITH 
VURAL 
CYCLE TIMER 
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PRECISION-WOUND COILS: Paper section, form 
and bobbin wound coils for practically every 
electrical purpose. 


Ideal for 
Hundreds of 


Electrical Operations QUALITY TRANSFORMERS: Compact, efficient, 


transformers custom-built exclusively to your 


The Zenith Multi-Circuit Cycle Timer is specially designed to specifications. 


accurately time any operation for electrical display signs, indus- 
trial furnaces, electrical appliances, laundry equipment, dry 
cleaning machinery . . . may be set for on and off periods 


with as many circuits as desired. Can be furnished without 
| 
i 


LONG-LIFE SOLENOIDS: Solenoids constructed 
to exacting standards to assure long, depend- 
able service. 

synchronous motor for elevator control, limit switch and similar 


ti Availabl ' USE OUR COOPERATIVE SERVICE: Send B/P, 
operations. Available now! 


Sample or data for immediate estimate. No 





For information on volts, cycles and circuits as well as prices— 
send for illustrated Bulletin No. 142. 


obligation. 
DORMEYER INDUSTRIES 


FACTORIES IN CHICAGO AND KENTLAND, INDIANA 
alii 3414 MILWAUKEE AVENUE + CHICAGO 41, ILLINOIS 


ZENITH ELECTRIC CoO. 





152 West Walton Street 


Chicago 10, Illinois 


UNIMAX 





DON'T OVERLOOK % 
(_- THE VALUE OF 


Bod EXTRUDED 
avits’ STEATITE 


fh 
4 
iA} 


Easily wired — single or ganged — any number 


The low-cost answer to precision control in small 


I know that the value of extrusion 


strength. And remember, Steward 


for greater mechanical strength, 
where machining is a requisite, is 
both elementary and common 
knowledge. Yet, | am prompted 
to emphasize its value and possi- 
bilities when applied to a product 
of private research, plus proved 
Superior quality at low cost, such 
as ‘‘Lavite’’ Steatite. The limited 
assortment of parts shown here is 
@ cross-section of daily production 
here at Steward’s—size, shape and 
mechanical oddities are no prob- 
lem—finish can be glazed or natu- 
ral— but most important is the 
greater uniformity and sharp defi- 
nition of edges on all cuts, made 
possible by the added” structural 


places no obligation on you for 
recommendations. | am privileged 
to suggest that you deal with our 
engineers as if they were on your 


own payroll 
specifications. 


Send in your 


@ Ask for booklet giving charac- 
teristic data on all ‘‘Lavite’’ Ceram- 


ics — (‘‘Lavite’’ Steatites, ‘‘Lavite”’ 
Titanates, ‘‘Lavite’’ Ferrites, and 
others). 


D. M. STEWARD 
MANUFACTURING CO, 
3603 Jerome Avenue 
Chattanooga, Tennessee 


Sales Offices in Principal Cities 


(RR ER Se RN a etn erstmrNenetn one RN 


JULY 1952 


space, this long-life, snap-acting SPDT switch works 
at low force and close movement differential. It is 
rated 10 amp. 125V, 5 amp. 250V AC. Terminal 
arrangement speeds wiring, permits multiple gang- 
ing and easy installation in a small space. 


Write for the name of our nearest representative. 


UNIMAX SWITCH 


DIVISION OF THE W. L. MAXSON CORPORATION 


460 WEST 34th ST., NEW YORK 1,N. Y. 
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EXPLOSION PROOF 
TYPE X5 














THE new Skinner X5 
Solenoid Valve is basi- 
cally the same as the 
widely accepted and tested 
V5, but modified to a construction 
that is Underwriters’ approved for 
Class |, Group D hazardous loca- 
tions. Small size and lightweight 
features are retained, and the X5 
is low in price because of the many 
parts which are interchangeable 
with other Skinner valves. Rating is 
10 watts max.; soft, spring loaded 
seals prevent leakage; internal parts 
are stainless steel; wide variety of port 
locations in |<" and 14” size; most types 
available for metering; for AC or DC in a wide range of voltages and 
frequencies; can be mounted in any position; supplied as two-way 
normally open or closed, three-way normally open, closed or directional 
flow. Write today for details! 


SKINNER ELECTRIC VALVE DIV.| 


THE SKINNER CHUCK COMPANY 
® 130 Belden Ave., Norwalk, Conn. 


Facts you should know about 


HEYCO STRAIN RELIEFS! 


the an Bushings that Anchor cord to housing 


CHASSIS———> 


1 Absorb cord pull, 
* push and torque 





2 Insulate wire from 
* housing 


TRH She 


SAMPLES? Send wire size and chassis information— 
Try HEYCOS at no cost to you — today! 
MADE IN ALL SIZES FOR CLOCK WIRE TO S-10/3 CABLE 


HEYMAN MANUFACTURING COMPANY 


KENILWORTH 4@1 NEW JERSEY 





MEVCO CLIEMIMATES STRAIN OM TERMIMALS 
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NAME and INSTRUCTION PLATES 


Avery Adhesive Label Corp., 1616 S. Cali- 
fornia St., Monrovia, Calif. (Adhesive 
Labels) 

Chicago Show Printing Co., 2628 N. Kil- 
dare, Chicago 39, Ill. 

Chicago Thrift-Etching Corp.. 1555 No. 


Sheffield Ave., Chicago 22, Ill. 
Continenta-Diamond Fibre Co., Newark 
13, Del 
Electric Auto-Lite Co.. Port Huron, Mich. 


General Electric Co.. Chemical Dept. 8-11, 
1 Plastics Ave., 


Pittsfield, Mass. (Plas- 
tics) 


Mica Insulator Co., Schenectady 1, N. Y. 
(Plastics) 


NICKEL and NICKEL ALLOYS 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 
(Cupro- Nickel) 

Chase Brass & Copper Co. 
Waterbury 20, Conn 

Driver Co., Wilbur B., 
Ave., Newark 4, N. J. 

Driver-Harris Co., Harrison, N. J. 

International Nickel Co., Inc., 67 Wall, 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 280 Park 
Ave., New York 17, N. Y. 


» Dept. EM 252, 
150 Riverside 


N. 


NICKEL SILVER 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20, Conn. 


Federated Metals Div., American Smelt- 
ing fe Refining Co., 120 Bway, N. Y¥ 


Revere Copper & Brass Inc., 230 Park, 
New York 17, N. Y 


Seymour Mfg. Co., The, Seymour, Conn 


NON-MAGNETIC IRON and STEEL 
See Steel, Stainless. 


NUTS. See Fasteners. 


NUT RUNNERS. See Pneumatic Tools 


and Equipment; Screw-Driving Ma- 
chines. 


OHMMETERS. See Instruments. 


OILERS. See Lubricators, Oil or Grease. 


OSCILLOSCOPES 
Federal Telephone and Radio Corp., 100 


Kingsland Rd., Clifton, N. J. 
General Electric (o., Electrons Div., 


Schenectady. N. Y. 

Radio Corporation of America, Dept. FR- 
41, Harrison, N. J. 

Simpson Electric Co., 5200 W. Kinzie, 
Chicago 44, TIl. 

Triplett Electrical Instrument Co. 


, Bluff- 
ton, Ohio 
Waterman Products (Co., Inc., 2445-68 


Emerald St., Philadelphia 25, Pa. 


OSCILLOGRAPHS. 
See Instruments, 


PACKAGING. See Boxes and Crates: Con- 
tainers, Packaging and Shipping. 


PACKINGS. See Gaskets. 


PAINTS. See Lacquers, 


Enamels, 
& Varnishes 


Paints 


PALLADIUM. See Platinum and Platinum 
Products. 


PANEL CONTROL UNITS 
Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 


Arrow-Hart & Hegeman Electric Co., 
Hawthorn, Hartford 6, Conn. 


Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 
~~ Signal Corp., 202 20th, Moline 1, 


General Electric Co., 
Div., Schenectady 5, 


ee Sales 
Heinemann Electric he 99 Plum, Tren- 
ton, N. J. 


Square D Co., 4041 N. Richards, Milwau- 


kee 12, Wis. 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 

PANELS, DIAL. See Dials and Panels. 


PANELS, SHEET STEEL. See Cabinets, 
Sheet Metal. 


PAPER, INDUSTRIAL 


Cottrell Paper Co., Inc., Fall River, Mass. 

Mosinee Paper Mills Co., Mosinee, Wis. 

West Virginia Pulp and Paper Co., 230 
Park Ave., New York 17, N. Y. 


PAPER, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Coenen -Dieeaat Fibre Co., Newark 

Cottrell Paper Co., Inc., Fall River, Mass. 

General Electric Co., Chemical Div. 
8-11, 1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Irvington Nee & Insulator Co., Irv- 
ington 11, J. 

ones Manvitle, Box 290, New York 16, 


Mica Insulator Co., Schenectady 1, N. Y, 

Mitchell-Rand Insulation Co., Ine, 51 
Murray, New York 7, N. Y. 

Mosinee Paper Mills Co., Mosinee, Wis, 

National Electrie Coil Co., Columbus 16, 
Ohio 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming- 

ton 99, Del. 


weet Virginia and 9 Co., 236 


Park Ave., Now Fork 17, N. 

PAPER, PHOTOGRAPHIC REPRO. 
DUCTION 

Bruning Co., Inc., Charles, Dept. E72, 


Teterboro, N. J. 
Eastman Kodak Co., Rochester 4, N. Y, 


PAPER TRACING. See Tracing Cloth, 
and Paper. 


PARTS FEEDERS, SELECTIVE 


Detroit Power Screwdriver Co., 2817 W. 
Fort, Detroit 16, Mich. (Hopper Units) 
Syntron Co., Homer City, Pa. (Vibrator) 


PENCILS, DRAWING 
ee Pencil Co., Inc., Bloomsbury, 


a. 


PERMANENT MAGNETS. See Magnets 
Permanent. 


PHOSPHOR BRONZE 
(Rod, Sheet, Tubing, Wire) 


American Brass Co., Waterbury 20, Conn. 
Chase Brass & Copper Co., Dept. EM-253, 
Waterbury 20, Conn 


Malley & Co., Inc., P. R., Indianapolis 
6, Ind. 
Revere Copper & Brass, _Inc., 230 Park 


Avenue, New York 17, N 
Seymour Mfg. Co., Seymour, Conn. 


PHOTOELECTRIC CELLS AND TUBES 
Bradley Laboratories, Inc., 168 Columbus, 


New Haven 11, Conn. 

Electronic Devices, Inc., 429-12th S&t., 
Brooklyn 15, N. Y. (Selenium) 

General Electric Co., Electronics Div., 
Thompson Rd., Syracuse, N. Y. 

International Rectifier Corp., 6809 So. 
Victoria Ave., Los Angeles 43. Cal. 

Radio Corporation of America, Dept. FR4l, 
Harrison, N. J. 

Weston Electrical Instrument Co., 593 Fre- 
linghuysen Ave., Newark 5 oe 


PHOTOELECTRIC CONTROLS 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 
Mercoid Corp., 4227 W. 

Chicago 41, Ill. 
Westinghouse Electric Corp., P O. Boz 
868, Pittsburgh 30, Pa. 
Weston Electrical Instrument 
Frelinghuysen Ave., 


Belmont Ave., 


Corp., 598 
Newark 5, N. J 


PILLOW BLOCKS. See Blocks, Pillow. 


PINS, COTTER 
Fasteners 


PINS, SEAMLESS 


Bead Chain Mfg. Co., 
Bridgeport 5, Conn. 

Waterbury Brass Goods, 
American Brass Co., 
Conn. 


AND LOCK. see 


13 Mountain Grove, 


Branch of the 
Waterbury 20, 


PLASTICS, COLD MOLDED & 
INORGANIC. See Ceramics. 


PLASTICS-CUSTOM MOLDERS, 
EXTRUDERS and FABRICATORS 


Ackerman Plastic Molding Div., Com 
solidated Iron-Steel Mfg. Co., 1290 EB. 
53rd, Cleveland 14, Ohio 

Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

American Hard Rubber Co., 
New York 13, N. Y. 

Asbestos-Textile Div., Raybestos-Manhat- 


tan, Inc., Manheim, Pa. 

Auburn Button Works Inc., 24 McMaster, 
Auburn, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Chicago Molded Products Corp., 1024 N. 


Kolmar Ave., Chicago 51, Ill. 
ee Diamond Fibre Co., Newark 


13, 

Crane Packing Co., 1824 Cuyler Ave., Chi- 
cago 13, Ill. 

Davies Molding Co., Harry, 1428 N. Wells 
St., Chicago 10, Il. 

— Rogers Mfg. Co., Minneapolis 7, 

n 

Dimco-Gray Co., 210 E. 6th, Dayton 3, 
Ohio 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. 


11 Mercer, 


Formica Co., i614 Sotins Grove Ave., 
Cincinnati 32, 

Garfield Mfg. Con ° Garfield 1, N. J. 
General Electric Co., Chemical Div. 


8-11, 1 Plastics Ave., Pittsfield, Mass. 
General Industries Co., Dept. PB, Elyria, 
Ohio. 


Cries agate | Corp., 108 Willow Ave., 
New York 54, 

Irvington Sonu & Insulator Co., Irv- 
ington 11, N. J. 

Kuhn & Jacob Molding and Tool Co., 
1204 Southard, Trenton 9, N. 

Kurz-Kasch, Inc., 1419 8S. 


Broadway, 
Dayton 1, Ohio 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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ABBOTT BALLS 
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Abbott Bearing Balls, used as a valve in millions of 
grease fittings, do their part to keep civilian and mili- 
tary transport equipment effectively lubricated. 

Every Abbott Ball — DEEP HARDENED with a mirror- 
like, glass hard finish — is shock resistant so 

and performs efficiently under high 
load factors. Use Abbott . . . the all, 
round ball. Abbott Catalog-Man- 4% 
val contains full information on 4% 
ball sizes and uses. Write for it! 




















THE ABBOTT BALL COMPANY 
60 Railroad Place, Hartford 10, Conn. 


25 YEARS OF WIRE STRIPPING 


EXPERIENCE 


Not just 25 years of 
building one or two 
types of standard wire 
strippers, but 25 years 
of continuous research 
and development of 
many wire strippers to 
meet ever changing 
needs. 


Consult us about your 
wire stripping problems. 
SPEED-CRAFT IS 


aS SUPERIOR BY EVERY 
OP sayy, COMPARISON. 


Write for complete information—sending wire samples—no obligation. 


WIRE STRIPPER CO. 1728. EASTHAM AVE. 


E. CLEVELAND, OHIO 


16 Years 


Experience 


ee 


Precision 


Built 
UR eS 


All Pittman permanent magnet field motors 
are normally 12 Volts D. C.; wound field 


LOW VOLTAGE motors 12 Volts D. C. or 15-17 Volts A. C. 
Windi 4 i 
DIRECT CURRENT indings from 4 to 24 Volts can be obtained. 
In production quantities we make minor 
PERMANENT changes to meet individual requirements. 
MAGNET FIELD 


Descriptive catalog on request. 
PITTMAN ELECTRICAL DEVELOPMENTS COMPANY 
SELLER SVILLE, PENWNA., DEPT. 119 
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- Tips on Cutting Costs 


in Ordering Fasteners 


| You can avoid unnecessary delays and costly mis- 
understandings by checking the following points 
when inquiring about or ordering fasteners. 


—— 20 


Specify all allowable tolerances 
—indicate whether all PLUS, all 
MINUS, or PLUS and MINUS. 


Submit sketch if possible (may 
be rough as long as dimensions 
are clearly shown). 


Submit samples if possible. 


Specify as liberal tolerances as 
intended use will permit. (Close 
tolerances increase costs.) 





If any special allowance is to 
be made for subsequent plating 
the thickness of plate should be 
specified. 


Where square shoulders are to 
be subsequently staked over, 
this fact should be so stated. 





Don’t specify dimensions in 
decimals when fractional di- 
mensions are sufficient. 





Don’t specify lengths in units 
finer than necessary. 





EIGHTHS 


REPRINTS 





of this chart are available on 
request for use in drafting and 
purchasing departments. 








rac PROGRESSIVE 


MANUFACTURING COMPANY 


44 NORWOOD ST., TORRINGTON, CONN, 





WRITE FOR 
| OUR CATALOG 
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inside story on 


DICTAPHONE 


TIME-MASTER 





The motor that drives the recording and play-back 
mechanism on the Dictaphone Time-Master dicta- 
ting machine must be quiet and dependable above 
all. That’s why The Dictaphone Corporation selects 
Scruggs Motors tailor-built to their specifications. 


Take a tip from Dictaphone... 


and other leading manufacturers. Get the Inside 
Story on Scruggs Motors... and learn how we can 
help you develop better products. We will build 
a motor to fit your specific requirements without 
obligation. Write for Booklet No. 101. The Loyd 
Scruggs Co., 1022 N. 6th St., St. Louis, 1, Mo. 


You can stake your reputation on 
SCRUGGS 4-POLE SHADED POLE MOTORS 


sa Jeg / ering gq < COMPANY 


A DAZEY CORPORATION SUBSIDIARY 


MANUFACTURERS OF PRECISION INSTRUMENTS SINCE 1934 
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Midwest Molding & Mfg. Co., 4630 W. 
Fullerton Ave., Chicago 39, Ill. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

Phalo Plastics Corp., Commercial & Fos- 
ter, Worcester, Mass. 

Plastics Division, General American 
Transportation Corp., 135 So. LaSalle, 
Chieago 90, IL 

Plastic Research Products, Urbana, Ohic 

Prolon Plastics, Prophy-lac-tic Brush Co., 
Florence, Mass. 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, 

Raytheon Manufacturing Co.. Equipmem 
Sales Div., Dept. 6470-EM, Waltham 
54, Mass. 

Richardson Co.., 2799 Lake St., Melrose 
ar > 

Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. 

Rostone Corp., 123 So. Earl Ave., Lafa- 
yette, Ind. (Inorganic) 

Sinko Manufacturing & Tool Co., 3137 W. 
Grand Ave., Chicago 22, Ill. 

Synthane Corp., 25 River “Road, Oaks, Pa 

ee Co., 617 N. 10th, Camden. 


PLASTICS-LAMINATED 
FABRICATORS 


Auburn Manufacturing C©o., 308 Stack, 
Middletown, Conn. 

Barber-Colman Co., Rockford, Tl 

Chicago Molded Products Corp., 1024 N 
Kolmar Ave., Chicago 51, Ill. 

Continental-Diamond Fibre Co., Newark 13, 
Delaware. 

Electric Auto-Lite Co., 723 New Center 
Bldg., Bay Mfg. Div., Bay City, Mich. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32. Ohio 

General Industries Co., Dept. PB, Elyria, 
Ohio. 

Kurz-Kasch, Inc., 1419 S. Broadway, 
Dayton 1, Ohio. 

Mica Insulator Co., Schenectady 1, N. Y. 

Midwest Molding & Mfg. . dso w., 
Fullerton Ave., Chicago 39, 

National Vulcanized Fibre oh "Wilming- 
ton 99, Del. 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7, Ill. 

Richardson Co., 2799 Lake St., Melrose 
Park, Iii. 

Ryerson & Son, Inc., Joseph T., Chicago, 


Synthane Corp., 25 River Rd., Oaks, Pa. 
Taylor Fibre Co., Dept. EM-6, Norristown, 


Pa. 
U. S. Gasket Co., Camden 1, N. J. 
Westinghouse Electric Corp., P. O. Bor 
868, Pittsburgh 30, Pa. 


Plastics. LAMINATED (Sheets, Rods 
& Tubes) 


Aircraft-Marine Products Inc., Amplifilm 
Div., 2100 Paxton, Harrisburg, Pa. (Di- 
electric Sheets) 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 E. 
42nd, New York 17, N. Y. 

Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio (Tubes) 

Continental-Diamond Fibre Co., Newark 
13, Delaware 

Durez Plastics & Chemicals, Inc., 1307 
Walck Rd. North Tonawanda, N. Y. 

Eastman Kodak Co., Rochester 4, N. Y. 

Formica Co., 4614 Spring Grove Ave., 
Cincinnati 32, Ohio 

General Electric Co., Chemical Div. 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Glastic Corp., The, 1823 E. 40 St., 
Cleveland 3, Ohio 

{nsulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, Ill. 

Mica Insulator Co., Schenectady 1, N. Y. 

Mitchell Rand Insulation Cy Inc., 51 
Murray, New York 7, N. 

Precision Paper Tube Co.. *Soss West 
Charleston, Chicago 47, Iil. 

Pyramid Plastics Inc., 554 F West Polk, 
Chicago 7. Ill. 

Richardson Co., 2799 Lake St., pieaee. Til, 

ee & Son, Ine., Joseph T., Chicago, 

Synthane Corp., 25 River Rd., Oaks, Pa. 

— Fibre Co., Dept. EM-6, Norristown, 

a 


Westinghouse Electric Corp., P. O. Box 
868, Pittsburgh 30, Pa. 


PLASTICS—MOLDING. CASTINGS AND 
EXTRUSION COMPOUNDS 


Alkyd Molding Compound (T) 
Cellulose Acetate (A) 
Cellulose Nitrate (R) 
Epoxy Resins «wy 
Ethyl Cellulose (B) 
Fluorocarbons (P) 
Melamine- Formaldehyde (C) 
Methyl Methacrylate (Dp) 
Phenolics (E) 
Polyamide (Nylon) (G) 
Polyethylene (H) 
Polystyrene (F) 
Polyester Resins (Q) 
Silicone Resins (8) 
Urea Formaldehyde (J) 
Vinyl Acetal (L) 
Vinyl Alcohol (K) 
Vinyl Chloride (Vv) 
Vinyl Chloride— 

Vinylidenechloride (Ww) 
Vinyl Chloride Acetate (M) 
Vinylidene Chloride (N) 


Ackerman Plastic Melding Div., The Con- 
solidated Iron-Steel Mfg. Co., 1290 E. 
53rd, Cleveland 14, Ohio 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dent. DY-20, 30 E. 


seen. New York 17, N. Y. (EFHJMG 


Dow Corning Corp., Midland, Mich. (g) 
du Pont de Nemours & Co., Inc., E. I, 
Polychemicals Dept., 350° Fifth Ave., 
New York 1, N. Y. (ADGHKLPR) 
Durez Plastics & Chemicals, Inc., 1307 
Walck Kd., North Tonawanda, N. Yy 

(E) (Casting Resins) 
General Electric Co., Chemical Div, 8-11, 
1 Plastics Ave., Pittsfield, Mass. (EFQSs) 
Glastic Corp., The, 1823 E. 40 §t,, 
Cleveland 3, Ohio (Q) 


Goodrich Chemical Co., B. F., Dept. GG-7 
Rose Bldg., Cleveland 15, Ohio (NVW) 
Hercules Powder Cv., Cellulose Products 


Dept., 916 Market, Wilmington, Dela- 
ware (AB) 

Kellogg Co., The M. W., Sub. of Pull- 
man, Inc., P. O. Box 469, Jersey City 
3, N. J._ (P) 

Koppers Co., Inc., Chemical Division 
Dept. EM-7, Pittsburgh 19, Pa. (F) 
Plaskon Dee, Libby-Owens-Ford Glass 
Co., 2137 Sylvan Ave., Toledo 6, Ohio 

(CJQT) 
Plastic Research Products, Urbana, Ohio 


aeons Co., 2799 Lake, Melrose Park, 
. (E) 


Rogan Brothers, 8027 N. Monticello Ave., 
Skokie, Ill. (CEJ) 

U. 8. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 


PLATINUM and PLATINUM PROD. 
UCTS (See also Contacts) 


Dane. & Co., Inc.. 113 Astor, Newark 5, 
ek oo, ¢ S., 318 Washington, Mt, 





e Div., Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 
Handy '& -. 82 Fulton, New York 


Ney Co., J. M., 871 Elm, Hartford 1, 
y 


Wilson Co.. The H. A., 105 Chestnut St., 
Newark 5, N. J. 


PLIERS 


Klein & Sons, Mathias, 3200 Belmont 
Ave., Chicago 18, Il. 

Sargent & Co., 45 Water, New Haven, 
Conn. 


PLUGS AND RECEPTACLES 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 

Arrow-Hart & Hegeman Electric Co., 
103 Hawthorn, Hartford 6, Conn. 

Automatic Elec. Sales Co., 1033 W. Van 
Buren, Chicago 7, Ill. 

Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill, 

Cannon Electric Development Co., Dept. 
E-118, 3209 Humboldt St., Los Angeles 
31, Calif. 

Cornish Wire Co., Ine., 50 Church, New 
York, N. Y. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Johnson, E. F., 206 Second Ave. 8S. W., 
Waseca, Minn. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Packard Electric Div., General Motors 
Corp., Warren, Ohio 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Riverside Electrical Mfg. Co., 10221 
Michigan Ave., Dearborn, Mich 

Rodale Mfg. Co., Inc., Emmaus. Pa. 

Royal Electric Co. Inc., Pawtucket. R. I. 

Russell & Stoll Co., Inc., 125 Barclay, 
New York 7, N. Y. 

U.S. Rubber Co., 
New York 20, N. ¥. 


Rockefeller Center, 


PLUGS, EXPANSION 


Wrought Washer Mfg. Co., 2200 So Bay, 
Milwaukee 7, Wis. 


PNEUMATIC TOOLS and EQUIPMENT 


Hanna Engineering Works, 1766 Elston 
Ave., Chicago 22, TL 
Keller Tool Co., Grand Haven, Mich. 


PORCELAIN. See Ceramics. 


POSTS, BINDING 


Bead Chain Mfg. Co., 13 Mountain Grove, 
Bridgeport 5, Conn. 

Superior Electric Co., 83 Laurel St., 
Bristol, Conn. 


POTENTIOMETERS. 
(See also Rheostats). 


Allen-Bradley Co., 1316 S. Second St., 
Milwaukee 4, Wis. 

Bristol Company, 153 Bristol Rd., Bris- 
tol, Conn. 

Cornell Electronics Corp., 40-33 Main Ave., 
Douglaston, N. Y. 

DeJur Amsco pop. 45-01 Northern Blvd., 


Fairchild “Camera & Instrument Corp., 
98-06 Van Wyck Blvd., Jamaica 1, 
a. ae 


Helipot Corp.. South Pasadena, Calif. 

International Resistance Co., 409 N. Broad, 
Philadelphia 8, Pa. 

Minneapolis- Honeywell Regulator Co., 
Industrial Div., 4466 Wayne Ave., Phila- 
delphia 44, Pa. 

Ohmite Manufacturing Co., 4804 Flournoy 
St., Chicago 44, A 


Te communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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Attached and Sotdered 





1200 Per i teyttg 


Costs are reduced, production increased and more efficient termina- 
tions consistently result when P-M Pre-Soldered Tandem Terminals 
are machine attached and soldered! Produced in continuous form. 
and supplied on reels, P-M Tandem Terminals are applied in our 
machine that cuts off, clinches and solders terminals to wires in 
one instantaneous operation. This method has replaced slow, costly 
hand attachment in many leading plants. Handling of loose termi- 
nals, solder and flux are eliminated to cut costs and boost produc. 
tion on long runs. Standard types available. Send for detailed 
information, and enclose sample of terminal and wire now used. 
Address Dept. E. 


For ordinary runs in moderate quantities we continue to produce 
SEPARATE TERMINALS for ELECTRIC WIRES 


We are also large producers of SMALL METAL STAMPINGS. 
Modern plant with complete equipment for large volume production 
of stamped metal parts in accordance with customers’ prints. 
Moderate die charges. Precision work. Prompt service. 


VL) Beach a, CII 


17 Virginia Ave., Providence 5, R. 


NEW ACCOUNT WANTED BY 
MANUFACTURERS’ REPRESENTATIVE 


Well-established manufacturers’ representative, 
with offices in New York, Philadelphia, Boston 
and Rochester has opening for new account, 
preferably relays or control auxiliaries. 

Competent staff of electrical engineers now 
selling Machinery Mfrs., O. E. M. Accounts, 
Industrial Plants and Electrical Wholesalers. 

Present lines include Motor Control, Heaters, 
Motors, Timers, Switches, Air & Hydraulic 
Cylinders. 


C. H. RIBBLE CO., 261 Broadway, New York 7, N.Y. 
Established 1933 


L 


a F| - Tubular 
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RHEOSTATS & 
RESISTORS up to 2000 W. 


REX RHEOSTAT CO. o°?x": 
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On your next insulating design 
problem, put quality first, with 
Universal Porcelain Insulators. 


me UNIVERSAL 


1540 EAST FIRST STREET 














Need a special porcelain in- 
sulator? Or a standard unit 
adapted to your individual 
needs? Then, put quality 
first . . . with Universal 
Porcelain Insulators to meet 
exact specifications. Univers- 
al Insulators are built to 
withstand thermal shock and 
physical stress. They give 
high resistance to tempera- 
ture changes, moisture, 
fumes, acids and corrosion. 


CLAY PRODUCTS CO. 
SANDUSKY, OHIO 


i amen 


DRAKE ateriedelaninhed WORKS, Inc.: 


3656 N. LINCOLN AVENUE 


CHICAGO 13, ILLINOIS 
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FOR PUBLIC ADDRESS, 
RADIO, and kindred fields, 


chad . O N ‘a S 5 


SOCKETS 


P-406-CCT 


brass, 





5-406-AB 


Double 


Phosphor bro 
contacts eng? 
plug contacts. 
Socket cont 
cadmium plate 
cadmium 
molded bak 
polarized. 
— ename ° ° \ mounting. 
contacts. i 
Inform 
Jones 
nectin 


Catalog 18: 
g Devices, 


Terminal Strips. 








Contact Area 


nze knife-switeh socket 
ge both sides of flat 


or bronze, 
tacts hard 
Insulation 
and sockets 
th baked 


acts phosph 
d. Plug com 
plated. 
elite. Plugs 2" 
Steel caps “y 


400 
ERIES 


PLUGS AND 









HOWARD B. JONES DIVISION 


H MAN 


FACTURING CORPORATION 








SPECIFICATIONS -Type LD3 


VOLTS CYCLES AMPS 


24 DC 2.2 
24 DC 3.75 
24 DC 1.5 
24 DC 7.8 


DUTY H.P. 
Intermit. 1/95 
Intermit. 1/35 
Cont. 1/100 
Intermit. 1/8 


R.P.M. 


3600 
3600 
4000 
8500 


12-32 volts D.C. — With or without electrical 
Governor — Ball Bearings — Details on Request. 


Facilities 
or D.C. 


Write, wire or call 


SIGNAL ELECTRIC MFG. CO. e 


and assistance 
development of special motors, 


are available for 


MENOMINEE, MICHIGAN 


the 
ors, shaded pole, series 
to meet given requirements. 
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Stackpole Carbon Co., St. Marys, Pa. 
Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


POTS and LADLES, MELTING 

Drake Electric Works, Inc., 3656 Lincolr 
Ave., Chicago 13, Ill. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 

Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J. 

Sta-Warm Electric Co., 565 N. Chestnu 
Ravena, Ohio 

Vulcan Electric Co., Danvers 2, Mass. 


POWDERED METAL PRODUCTS. (Se 
also Bearings and Bushings: Contacte 


Amplex Mfg. Co., Div. of Chrysler Corp 
6501 Harper. Detroit 31. Mich 

Bound Brook Ojil-Less Bearing Co., 
B-2 Bound Brook, N. J 

Gibson Electric Co., 8349 Frankstown Ave 
Pittsburgh 21, Pa. 


Dept. 


Johnson Bronze Co., 570 S. Mill, New 
Castle, Pa. 
Keystone Carbon Co., St. Marys, Pa 


eer + Co., Inc., P. R., Indianapolis 

6, nd. 

Moraine Products Div. of General Motors 
Dayton, Ohio 

neeene Molded Products, Inc., St. Marys 


a. 
Powdered Metal Products Corp. of Amer 
ica, 9335 W. Belmont Ave., Frankl: 


Park, Tl 
Dept. EMS752 9540 


Radio Cores Tn 
Tulley Ave Oak Lawn, Ill 
Stackpole Carbon Co., St. Marys, Pa 
(Iron Cores) 
Superior Carbon Products, Inc., 9114 
George Ave., Cleveland 4, Ohio 
United States Graphite Co., 1621 Holland 
Saginaw, Mich. 


POWDERS, METAL 
Handy & Harman, 82 Fulton, New Yorb 
38, N. Y. 


New Jersey Zine Co., 160 Front, New 
York 7, N. Y. (Brass, Bronze, Copper 
and Zinc) 


POWER SUPPLY UNITS 


American Television & Radio Co., S& 
Paul 1, Minn. 

Brush Development Co., 3405 Perkins Ave 
Dept. EM7, Cleveland 14, Ohio 

Electronic Devices, Inc., 429 12th, Brook 
lyn 15, N. Y¥ 

Electro Products Laboratories, 4501-MD 
Ravenswood Ave., Chicago 40, III. 

Fansteel Metallurgical, North Chicago, Ili 

Federal Telephone and Radio Corp., 9 
Passaic Ave., E. Newark, N. J. 

General Electric Co., Apparatus Sales Div . 
Schenectady 5, N. Y. 

7 & Co., Inc., P. R., Indianapolis 
, Ind. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass. 
Servomechanisms Inc., Post & Stewar 

Aves., Westbury, N. Y. 
Superior Electric Co., 83 Laurel 8&t. 
Bristol, Conn 


PRESSES, HYDRAULIC 


Hannifin Corp., 1149 S. Kilbourn Ave., 
Chicago 24, Ill. 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 


PRESSES, MOLDING. See Molding Ms 
chine, Plastics. 


PRINT MACHINES 


Bruning Co., Inc., Charles H., 125 North, 
Teterboro, N. J. 

Peck & Harvey. 5749 N. Western Ave., 
Chicago 45, 


PULLEYS, V-TYPE. See Drives, V- 
Belt. 


PUMPS 


Allis-Chalmers Mfg. Co., 937A 8S. 70th, 
Milwaukee 1, Wis. 

Fairbanks, Morse & Co., 600 S. Michigan 
Ave., Chicago 5, ; 

Pesco Products Div., Borg-Warner Corp., 
24700 N. Miles Rd., Bedford, Ohio 

Robbins & Myers, Inc., Pump Div., 
Springfield 99, Ohio 

Robinson, Inc., Edward E., 95 Park Ave., 
Nutley 10, N. J. (Metering) 

Scintilla Magneto Div., Bendix Aviation 
Corp., Sidney, N. Y. (Diesel Fuel) 

Stokes Machine Co., F. J., 5996 Tabor 
Rd., Philadelphia 20, Pa. 

— Pump Co., 939 E, 95th, Chieago 19, 
ll. 


PUSH BUTTON STATIONS 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Allis-Chalmers Mfg. Co., 937A 8S. 170, 
Milwaukee 1, Wis. 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 

Automatic Electric Sales Corp., 1003 W. 
Van Buren, Chicago 7, Ill. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Micro Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ill. 

National Acme C€o., 176 E, 131st, Cleve- 
land 8, Ohio 

Square D Co., 4041 N. Richards, Mil- 
waukee 12, Wis. 


Ward Leonard Electric Co., 34 Sout! 
Vernon, N. Y ~m 


Westinghouse Electric Corp., P.O. B 
Pittsburgh 30, Pa. = 


PYROMETERS 
Assembly Products, Inc., Main at 
Chagrin Falls 4, Ohio ae, 


Bristol Co., 153 Bristol Rd., 
91, Conn, 

Minneapolis - Honeywell Regulator Co. 
Industrial Div., 4466 Wayne Aye.’ 
Philadelphia 44, Pa 5 


Seve vue. of America, New Hyde Park, 


Waterbury 


TAGliabue Instruments Div., Weston Elee- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Thermo Electric Co., Dept, N, Fairlawn 


REACTORS. See Transformers. 
RECORDERS, GRAPHIC 


(See Instruments) 


RECORDER COMPONENTS, MAGNETIC 


(See Instruments). 


RECTIFIERS, DRY METALLIC 


Acme _ Electric Corp., 357 Water, Cuba, 
a . 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Belcon Rectifiers Div. of Bogue Electric 
Manufacturing Co., 60 lowa Ave., Pater- 
son 3, N. J. (Selenium) 

Bradley Laboratories, Inc., 169 Columbus, 
New Haven 11, Conn. (Selenium & Cop- 
per Oxide) 

Electronic Devices, Inc., 429-12th 8t., 
Brooklyn 15, N. Y. (Selenium) 

Electronic Rectifiers, Inc., 2102 Spann 
Ave., Indianapolis 3, Ind. 

Fansteel Metallurgical Corp., Rectifier 
Div., North Chicago, Ill. (Selenium) 

Federal Telephone & Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. (Germanium Di- 
ode, Copper Oxide, Selenium) 

International Rectitier Corp., 6809 So. Vie- 


toria Ave., Los Angeles 43, Cal. (Sele- 
nium) 
International Resistance Co., 409 N. 


Broad, Philadelphis 8, Pa 
Mallory Co., Inc., P. R., Indianapolis 6, 
Ind. (Magnesium-Copper Sulphide) 


Radio Receptor Co., Ink Seletron & 
Germanium Div., 251 W. 19 St., New 
York 14, N. Y (Germanium Diode, 
Selenium) 


Syntron Company, Homer City, Pa 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. (Copper Oxide, Sele- 
nium) 


RECTIFIERS, MERCURY ARC 


Allis-Chalmers Mfg. Co., 937A 8S. 10, 
Milwaukee 1, Wis. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


REGULATORS, MOTOR SPEED. See 
Controllers, Motor. 


REGULATORS, TEMPERATURE. See 
Thermostata. 
REGULATORS, VOLTAGE. See also 


Transformers. Variable- Voltage. 
Acme Electric Corp., 357 Water 
x. % 


937A 8. 70, 


Cuba, 


Allis-Chalmers Mfg. Co., 
Milwaukee 1, Wis. 

Amperite Co Inc 561 
York 12, N. Y. 
Bogue Electric Manufacturing Co., 60 Tows 
Ave., Paterson 3, N. J. 
Burlington Instrument Co., 
Burlington, Iowa 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N.Y. 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54. Mass. 

R-B-M Division, Essex Wire Corp., Dept 
A-7, Loganport, Ind. 2 

Sola Electric Co., 4633 W. 16, Chicage 
50, TIL 

Superior Electric Co., 83 
Bristol, Conn 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. 


Broadway, New 


Dept. D-72, 


Laurel S&t.. 


RELAYS and CONTACTORS 


Adams & Westlake Co., 1108 N. Michigar 
Ave., Elkhart, Ind. (Mercury) 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. 

Allis-Chalmers. Mfg. Co., 937A 8S. 10 
Milwaukee 1, Wis. 

A’G’A Div. of Elastic Stop Nut Corp. of 


America, 1027 Newark Ave, Elizabeth 8, 
N. 7 

American Relay & Controls Inc., 4919 
W. Flournoy, Chicago 44, IIl. . 

Amperite Co., 561 Broadway, New York 
12, N. Y¥. (Delay, Thermostatic Metal 
Bulb Type) 

Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn. Hartford 6, Conn. ; - 

Automatic Electric Sales Corp., 1033 W. 
Van Buren, Chicago 7, Ill. 

Automatic Switch Co., 383 Lakeside Ave., 
Orange, N. J. 

Barber-Colman Co., Rockford, Ml. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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SOL-REX 
REG. U. S. PAT. OFF. 
Miniature Incandescent Lamps 














rh for all purposes 

Quality Assurance so cepcencosheiia OF: | 
SRIR JAN-C-7 

for Your Product Radio and instrument wire | 
Co-axial cable — ; 
Nylon and polyethelene wire | :| We invite your attention to our type 327 lamp 
Communication and | }¢ illustrated at the extreme left. Designed particu- 
Telephone wire . ° , Ee iach 
SEE ood Genie’ when | larly for aircraft instrument illumination it is 

: # manufactured to rigid and exacting specifications. 

Twin lead a | 7% 
be nee eae connectors | | + The manufacture of miniature incandescent lamps 


Hook-up wire which must meet particular requirements of per- 


formance, life or operating conditions has been 
our specialty for the past 40 years. 


if you have a lamp problem, write or telephone us. 
We will be glad to help you. 


“HERZOC MINIATURE LAMP WORKS" INC. 


12-23 JACKSON AVENUE, LONG ISLAND CITY 1, N. Y. 


MULTIFORM 


Ictor 


CLIFTON, NEW JERSEY 


| 
| 
RADIO AND ELECTR WIRE PRODUCTS 





METAL 





oe La BIG BROTHER 
i A t S DESCRIPTION 


BENDER 


Produces Without Special Tooling— 
Saves Die Costs—Saves on 
Expensive Presses 


For marking cables, leads, and 
bundling groups of wires! 





7 


e Big Variety 

e All Styles and sizes 

e For = aircraft—radio—tele- 
phone—Motor and generator 
manufactu! fe 


Free samples and literature 
quest 


National Band & Tag Co. 


Dept. 9-522, NEWPORT, KY. 


e Easy to apply 
e Aluminum, Steel, Brass ar Zinc 





Illustrated above are a few of MODEL BBB 
the many forms that can be 
| produced efficiently on the 
Multiform Bender. 

The heavy duty Big 
Brother Bender is de- 
signed for fabricating 
bus bars, fixtures, etc., 
without special tooling 
today. Air controlled 
with finger tip response. 
Comes complete with 
dies, mandrels and 
wrenches — punching 
and blanking dies extra. 

















Fast Heat—high efficiency 
LOW COST! 


STILL-MAN HEATERS are used in Will h hol 
nationally advertised electrical appli- - punc oles up to 
ances. Types available for casting into 1” and form material up 
aluminum plates and for immersion to 4” thick by 4” wide. 


heating of oil, water, air and chemical We also build hand or 
solutions. Made with copper, cold rolled 


steel or stainless steel sheaths. alr models for forming 
| up to ¥g” x 1/2” mate- 
rial. 





INVESTIGATE NOW! 





IT PAYS! 





THE STILL- AN COMPANY 


New Y 


Send for illustrated folder EM7 


429 East 164 Street © JEr 


ea A rrr iri: - J. A. RICHARDS CO. 24 NORTH PSHE 3; 
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'In-Stock-Service on small or large 
uantities @ Cap Screws @ Machines 
Sones @ Sheet Metal and Wood Screws 
,@ Set Screws @ Nuts, Washers, 


Class 3 AN Drilled Fillister Heads 


Fast service on special screw machine 
products. 


WRITE, WIRE OR PHONE TODAY 


New Catalog just off the press— 
write today. 


STAINLESS SCREW CO. 
Gam <u Som 


Etc. 






ARmory 4-1240 


© 
et 224 Union Avenue, Paterson 2, N.J. 





Akron Porcelain may be the economical, efficient and 
immediate solution for your restricted materials. 
Send us your blueprints and specifications. Our En- 
gineering Department will be glad to work with you. 


THE AKRON PORCELAIN CO. 


yet eel a ae Oe 


AKRON 14, OHIO 
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Clare & Co., C. P., 4719 W. Sunnyside 
Ave., Chicago 30, IIl. 


Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. 


Cramer Co., Inc., R. W., Box 8, Center 
brook, Conn. 

Durakool, Inc., Elkhart. Ind. (Mercurv? 

Ebert Electronics Co., 185-09 Jamaica Ave., 
Hollis 7, N. Y. (Mercury) 

Electric Auto-Lite Co., Toledo 1, Ohio 

Federal Telephone and Kadio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Five Star Co., 220 Mixville Kd., West 
Cheshire, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

—. 4538 W. Madison, Chicago 24. 


Guardian Electric, 1627-H, W. Walnut, 
Chicago 12, ILL 
Haydon Co., A. W., 232 North Elm. 


Waterbury 20, Conn. 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. 

Heinemann Electric Co., 99 Plum, Trenton 


N. J. (Time delay) 
Leach Relay Co., 5915 Avalon Blvd., Loe 
Angeles 3, Calif. 
Mercoid Corp., 4227 W. Belmont Ave., 


Chicago 41, Ill. 

North Electric Mfg. Co., 1432 So, Market 
St., Galion, Ohio 

Phillips Control Corp., 84 West Jefferson 
Joliet, ITIL. 

Petter & Brumfield, Princeton. Indiana 

R-B-M Division, Essex Wire Corp., Dept. 
A-7, Logansport, Ind. 

Riverside Electrical Mfg. Ca, 1022) 
Michigan Ave., Dearborn, Mich. 

Signal Engineering & Mfg. Co., 154 W. 
14th, New York 11, N. Y. 

Square D Co., 4051 N. Richards Mil- 
waukee 12, Wis. 

Struthers-Dunn, Ine., 150 N, 13th, Phils 
delphia 7, Pa 

Ward Leonard Electrie Co., 34 South St 
Mount Vernon, N. Y. 

Westinghouse Electric Corp., P.O. Box 868 
Pittsburgh 30, Pa. (Time Delay) 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J 

Zenith Electric Co., 152 W. Walton, Chi 
cago 10, Ill. 


REMOTE CONTROLS. See Push But- 


ton Stations; Relays and Contactors; 
Switches. 
RESINS. INSULATING. See Varnishes. 


Compounds & Resins. 

RESISTANCE ALLOYS 

Driver Co., Wilbur B., 150 Riverside Ave., 
Newark 4, N. J. 

Driver-Harris Co., 

Hoskins Mfg. Co., 
troit 8, Mich. 


RESISTANCE HEATING UNITS. See 
Heating Elements & Units. 


Harrison, N. J. 
4445 Lawton Ave., De- 


RESISTANCE LINE CORDS 


General Electric Co., Construction Mute 
rials Div., Bridgeport 2, Conn. 


RESISTANCE WIRE. See 


Wire, Re 
sistance. 


RESISTORS, INSTRUMENT and RADIO 


Allen-Bradley Co., 1316 S. Second, Mil 
waukee 4, Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 
Carborundum Co., Globar Div., 
EM 87-101, Niagara Falls, N. Y. 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Cornell Electronics Corp., 40-33 Main Ave.., 
Douglaston, N. Y. 

Dale Products Inc., 2501-13th St., Coluim 
bus, Nebraska 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New 
ark 5, N. J. 

International Resistance Co., 409 N 
Broad. Philadelphia, Pa. 

Keystone Carbon Co., St. Marys, Pa 

Mallory & Co., Inc., P. R., Indianapoli* 
&. Ind. 

Milwaukee Resistor Co.. 706 W. Virginia 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44. Ti. 

Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 

eee, Ine., 5226 W. 26, Chicago 50. 


Dept 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Square D Co., 4041 N. 
waukee 12, Wis. 

Stacknole Carbon Co., St. Marys, Pa. 

Tru-Ohm Products, Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIl. 

Ward Leonard Electric Co., 34 South. 
Mount Vernon, N. Y. 

Weston Electrical Instrument Corp., 599 
Frelinghuysen Ave., Newark 5, N. J. 
Wirt Co., 5231 Greene, (Germantown) 

Philadelphia 44, Pa. 


RESISTORS, POWER CIRCUIT 


Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. 
Carborundum Co., Globar Div., Dept. 
EM 87-101, Niagara Falls, N. Y. 
Dale Products Inc., 2501-13th St., Colum- 
bus, Nebraska 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


Richards, Mil 


Milwaukee Resistor Co.. 706 W. Virginis 
Ave., Milwaukee 4, Wis. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 

5 ee 

Regan Engineering Corp., 3800-22 No 
Hubbard St., Milwaukee 12, Wis. 

a. Inc., 5226 W. 26, Chicage 59, 
l 


Sprague Electric Co., 307 Marshall, North 
Adams, Mass. 

Tru-UVUum Products Div. of Model Ep. 
gineering & Mfg., Inc., 2800 N. Mi}. 
waukee Ave., Chicago 18, IIL 

Ward Leonard Electric Co., 34 South 
Mount Vernon, N. Y. : 

Wirt Co., 5231 Greene, (Germantown) 
Philadelphia 44, Pa. 


RHEOSTATS, INSTRUMENT and 
RADIO 


Allen-Bradley Co., 1316 8. Second, Mi). 
waukee 4. Wis. 

Amperite Co., 561 Broadway, New York 
12, N. Y. (Bulb Type) 

Clarostat Mfg. Co., Inc., Dover, N. H. 

Dejur Amsce Corp., 45-01 Northern Bivd., 
Long Island City 1, N. Y. 

Fairchild Camera & Instrument Corp, 
oe Van Wyck Bilvd., Jamaics 1, 

General Electric Co., Apparatus Sales Diy., 
Schenectady 5, N. Y. 

Hardwick. Hindle, Inc., 40 Hermon, New- 
ark 5, N. J. 

International Resistance Co., 409 NX, 
Broad, Philade]phia 8, Pa. 

Mallory & Co., Inc., P. R., Indianapolis 


6, Ind. 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, Til. 

Rex Rheostat Co., Baldwin, N. Y. 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18, IIL. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon, N. Y. 

Wirt (Co., 5231 Greene, 


(Germantown) 
Philadelphia 44, Pa. 


RHEOSTATS, POWER CIRCUIT 


Allen-Bradley So., 1316 S. Second, Mil- 
waukee 4, Wis. 

DeJur Amsco Corp., 45-01 Northern Blvd., 
Long Island City 1, N. Y. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5. N. Y. 

Hardwick, Hindle, Inc., 40 Hermon, New- 
ark 5. N. J. 

Nationa] Electric Controller Co., 5309 
Ravenswood Ave., Chicago 40, Tl 

Ohmite Mfg. Co., 4805 Flournoy, Chicago 
44, TIL. 

Rex Rheostat Co., Baldwin. N. Y 

Sunerior Electric Co., 8&3 Laurel St, 
Bristol, Conn. (Light Dimming) 

Tru-Ohm Products Div. of Model En- 
gineering & Mfg., Inc., 2800 N. Mil- 
waukee Ave., Chicago 18. Ill. 

Ward Leonard Electric Co., 34 South St., 
Mount Vernon. N. Y¥ 

Westinghouse Blectric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 


RINGS, COLLECTOR 
Baker & Co., Inc., 113 Astor, Newark 5, 


N. J. (Precious Metal) 
Electro Tee Corp.. So. Hackensack. N. J 
General Plate Div., Metals & Controls 


Corp.. 47 Forest, Attleboro, Mass. 
(Precious Metal) 
Improved Seamless Wire Co., Inc., 775 
Eddy. Providence 5, R. I. 
Instrument Corp. of America, Blacksburg, 
v 


a. 

Toledo Standard Commutator Co., 111) 
Beehler. Owosso, Mich. 

Triple ‘‘M’’ Electronents Div., Midwest 
Molding & Mfg. Co.. 4630 W. Fullerton 
Ave., Chicago 39, Ill. 

Wesche Electric Co., B. A.. 1622 28 Vine, 
Cincinnati, Ahie 

Wilson Co.. The H. A., 105 Chestnut St. 
Newark 5, N. J. 


RINGS, RETAINER and SNAP 


Associated Spring Corp.. Bristol. Conn. 

Cuvahoga Spring Co., 10251 Berea Rd. 
Cleveland 2. Ohio 

Garrett Co.. Inc., George K., Tioga & D. 
Philadelphia 34, Pa. : 

National Lock Washer Co.. Newark 5. N. J. 

TU. S. Gasket Co.. Camden 1, N. J. 

Waldes Kohinoor, Inc.. 47-16 Austel Place. 
Dept. EM-074, Long Island City, N. Y. 


RIVET SETTING MACHINES 


Chicago Rivet & Machine Co., 9609 W. 
Jackson Blvd., Bellwood, Ill. 

Hanna Engineering Works, 1766 Elston 
Ave., Chicago 22, Tl. 

High Speed Hammer Co., Inc., 313 Norton. 
Rochester 5, N. ‘ 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 


RIVETS. See Fasteners. 


ROLLER BEARINGS. See Bearings, Ball 
and Roller. 


RUBBER and RUBBER PRODUCTS 


American Hard Rubber Co., 11 Mercer, 
New York 13, N. Y. 

Asbestos Textile Div., Raybestos-Man- 
hattan, Inc., Manheim, Pa. 

Auburn Manufacturing Co., 308 Stack, 
Middletown, Conn, 

Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 22, Ill. 

Dow Corning Corp., Midland, Mich. (Sill- 
cone) 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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PROVIDE DELAYS 
RANGING FROM 
1 TO 120 SECONDS 


Features: — Compensated for ambient 
temperature changes from —40° to 110° F 
. . - Hermetically sealed; not affected by 
altitude, moisture or other climate changes 
. - - Explosion-proof . . . Octal radio base 
. .. Compact, light, rugged, inexpensive .. . 
Circuits available: SPST Normally Open; 

SPST Normally Closed. 
PROBLEM? Send for “Special Problem Sheet” 


Yolay 


a aie 
| al ' 


THERMO 


i 

& 

| 
aes 

Tie 


VOLTAGE OF 4V ' WITH AMPERITE 
s5| BATTERY & CHARGER | VOLTAGE VARIES 
VARIES APPROX ONLY 


. 90% : 2% 


eo” 

7°” Amperite REGULATORS are the simplest, 
lightest, cheapest, and most compact method 
of obtaining current or voltage regulation 
. . - For currents of .060 to 6 Amps... . 
Hermetically sealed; not affected by altitude, 
ambient temperature, humidity. 

Write for 4-page Illustrated Bulletin. 


lV TAO ee TD 
In Canada: Atlas Radio Corp., Ltd., 560 King St., W. Toronto 











~>~~_WAXES 





~ 


~~~ COMPOUNDS 






\ 
\ 
\ 
| Zophar Waxes, resins and compounds 
| to impregnate, dip, seal, embed, or pot 
| electronic and electrical equipment or 
components of all types, radio, tele- 
| vision, etc. 
| 
Cold flows from 100°F. to 285°F. 
Special waxes non-cracking at —76°F. 
| 
| 
\ 
\ 
| 
| 
| 


Compounds meeting Government spe- 
cifications plain or fungus resistant. 


et us help you with your engineering 
roblems. 


Tr 





ZOPHAR MILLS, INC. 


112-130 26th Street, 
Brooklyn 32, N. Y. 
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TYPE SE Snap Action 


PRESET TEMPERATURE CONTROLS 


—_—— 4 Type SE Snap Action controls are 


especially adaptable where space is 
a factor. 
@ Positive Snap Action - The ac- 
| tuating element is a bimetal disc 
A which makes and breaks the contacts 
* quickly and cleanly. 
@ Heavy Contact Pressure is pro- 
vided which, with positive snap action, 
insures long contact life. 
@ Enclosed Contacts - For protec- 
tion against dirt, dust and lint. 
@ Stainless Steel Case Shell - For 
protection against corrosion. The bi- 
metal disc can be exposed or fully en- 
closed as desired. These controls are 
single pole, single throw and can be 
supplied with either normally open or 
normally closed contacts. Optional 
mountings and terminal arrangements 
are shown below. 

A.C. Resistance Rating: 

























8.0 Amperes ........ 120 Volts 

4.0 Amperes ........ 240 Volts 

D.C. Rating: 

| 8.0 Amperes ...... 6-12 Volts 

| 5.0 Amperes ...... 24-28 Volts 
.6 Amperes .......... 115 Volts 


As these controls are calibrated to 
order, the minimum size order ac- 
cepted is for quantity of 50, except 
for sample order. 


TYPE SE-1 TYPE SE-3! 
THERM-O-DISC, INCORPORATED 


MANSFIELD, OHIO’ 


127 CROUSE STREET, 


Remember the Risk — Use Therm-O-Disc 
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Koiled Kords 


— 


a 


| 


“Before and after” pictures courtesy 
the Miller Company, Meriden, Conn. 





* TRADEMARK 


Get rid of that tangled, jumbled 
jungle of inefficient wiring on electrical 
tools that move. Use Koiled Kords in 
the plant or on your products and 
increase efficiency, minimize accident 
hazards and cut replacement costs. 
Koiled Kords are neoprene jacketed 
electric cords of high quality that are 
permanently coiled into a spring-like 
shape which provides for extension 
and retraction. 


Koiled Kords are made with from one 
to six conductors and may be pur- 
chased in mandrel lengths four feet 
long and used just like straight cords 
are used. When required Koiled Kords 
are made to customers specifications 
in combination of coiled and straight 
lengths with or without terminals. 


For specific information for your own appli- 
cation of Koiled Kords write in full detail. 
Koiled Kords will be glad to work with you. 


Koiled Kord: 


INCORPORATED 





BOX K, HAMDEN, CONN. 


IN CANADA: R. D. FLECK AND CO. LITD., 
OSHAWA, ONT. 


Garlock Packing Co., Palmyra, N. Y. 

General Electric Co., Chemical Div, 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Lavelle Rubber Co., 424 N. Wood, Chi 
cago 22, Ill. 

Lord Mfg. Co., Erie, Pa. 
Minnesota Rubber and Gasket Co., 3630 
Wooddale Ave., Minneapolis 16, Minn. 
U._ 8. Rubber Co., Rockefeller Center. 
New York 20, N. Y. 
Van Cleef Bros., Inc., 


7800 Woodlawn 
Ave., Chicago 19, II. 


SAWS, COMMUTATOB. See Commutator 
Saws and Slotters. 


SCREEN ROOMS 


Ace Engineering & Machine Co., Inc., 
3644 N. Lawrence, Philadelphia 40, Pa. 


SCREW DRIVERS, PORTABLE. See 
Tools, Portable. 


SCREW-DRIVING MACHINES 


Keller Tool Co., 


Grand Haven, 
(Pneumatic) 


Mich. 


SCREW MACHINE PRODUCTS. (See 
alse Fibre; Plastics.) 


Aluminum Co. of America, 1899F Gulf 
Bidg., Pittsburgh 19, Pa. 

Allmetal Screw Products Co., Inc., 83 
Greene, New York 13, N. Y. 

Blake & Johnson, Waterville 48, Conn. 


Bristol Co., The, 153 Bristol Kd., Water- 
bury 20, Conn. 

Chase Brass & Copper Ce., Dept. EM 252 
Waterbury 20, Conn. 

Master Appliance Mfg. Co., 
Ontario, Racine, Wis. 

Milford Rivet & Machine Co., The, 853 
Bridgeport Ave., Milford, Conn. 

National Acme Co., 176 E. 13ist, Cleve 


Fourth & 


land &, Ohio 
Star Stainless Screw Co., 224 Union Ave., 
Paterson 2, N. J. 


SCREWS. See Fasteners. 


SEALING COMPOUNDS. See Cements, 
Insulating & Sealing; Waxes and Com 
pounds. 


SEALS and TERMINALS, HERMETIC 

Fusite Corp., 6028 Fernview Ave., Cin 
cinnati 13. Ohio 

General Electric Co.. Apparatus Sales Div., 
Schenectady. N. YV. (Glaes Bushings) 
Heldor Mfg. Co.. Div. of Heldor Bushing 
& Terminal Co., Inc., 225 Belleville 
Ave.. Bloomfield, N. J. 

Hermaseal Co., Inc.. Fikhart 15, Ind. 

Stupakoff Ceramic Mfg. Co.. Latrobe, Pa 


SEALS. MECHANICAL 
(ROTARY SHAFT) 
Crane Packing Co., 
Chicago 13, Il. 

Garlock Packing Co., 


1800 Cuyler Ave., 
Palmyra, N. Y. 


SEALS, OIL and GREASE 

Chicago Rawhide Mfg. Co., Sirvene Div., 
1267 Elston Ave., Chicago 23, 

Felt Products Mfg. Co., lost Carrot Ave., 


Chicago 7, Ill. 
Garlock Packing Co., Palmyra, N. Y. 
Gits Bros. Mfg. Co.. 1840 8, Kilbourne 
Ave., Chicago 23, Ill. 
Syntron Co., Homer City. Pa 


U. S. Gasket Co., Camden 1, N. J. 


SELENIUM RECTIFIERS. See Rectifiers, 
Dry Metallic. 


SHAFTS, FLEXIBLE 
U. S. Gasket Co., Camden 1, N. J. 


SHEAVES. See Drives, V-Belt. 


SHEETS, ELECTRICAL. See Steel, Elec- 
trical. 


SIGNAL DEVICES 


Signal Engineering & Mfg. Co., 154 W 
14, New York 11, N. Y. 

SIGNAL LIGHT ASSEMBLIES. See 
Lights, Pilots and Indicator 


SILICONES 


Auburn Manufacturing Co., 


308 Stack, 
Middletown, Conn. 


Continental-Diamend Fibre Co., Newark 
3, Del. 

Dow Corning Co., Midland, Mich. 

Formica Co., 4614 Spring Grove Ave., 


Cincinnati 32, Ohio 
Garlock Packing Co., ‘ 
General Electric Co., Chemical Div., 8-11, 

1 Plastics Ave. Pittsfel' Mase 
Insulation Manufacturers Corp., 565 W. 

Washington Blvd., Chicago 6, 

National Electric Coil vv., 


Palmyra, N. Y 


Cuumuus It 


Ohio. 
Natvar Corp., 207 Randolph Ave... Wood 
bridge, N. J. 


, 1856 S. 54 Ave., Chicavo 


avo Fibre Co., Dept. EM-6, Norristown, 
‘a. 


— Rubber Co. 
mM 


SILVER and SILVER ALLOYS. (See also 
Contacts and Contact Points.) 
For Solder, see Brazing Alloys, Silver 


7» Co., Inc., 113 Astor, Newark 5, 


Brainin Co., C. S., 318 Wash 
Vernon, N. Y. ington, da, 


Fansteel poueaenengtent Corp., North Cy. 


cago, 

General Piate Div., Metals and Controls 
Corp., 47 Forest, Attleboro, Mass, 

Graphite Metalliziug Corp., 1059 Nepper 
han Ave., Yonkers 3, N. Y. 

eS —me. 82 Fulton, New You 


Improved Seamless Wire Co., Inc., 1% 
Eddy, Providence 5, R. I. 

Mallory & Co., Inc., P. R., Indlanapoly 
6, Ind. 

Ney Co., J. M., 371 Elm, Hartford 1 
Conn. : 


SLEEVE BEARINGS. See Bearings ang 
Bushings. 


SLEEVING and TAPE, ASBESTOS 

Asbestos Textile Div., Raybestos-Manhat. 
tan, Inc., Manheim, Pa. 

Garlock Packing Co., Palmyra, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Bivd., Chicago 6, Ill. 

oa- ee Box 290, New York 16, 


Mitchell-Rand Insulation Co., Inc., § 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 1¢, 
Ohio. 


SLEEVING, SATURATED. See Tubing 
& Sleeving, Braided Fabric. 


SLIDE RULES, CALCULATING 

Keuffel & Esser Co., Hoboken, N. J. 

SLOT INSULATION. See Fabrics, Insul- 
ating; Mica; Paper, Insulating, Tubing 
& Sleeving, Braided Fabric. 


SLOTTERS, MICA. See Commutator, Saw 
and Slotters. 


SOCKETS and ADAPTERS, RADIO. Sm 


Piugs and Keceptucles 


SOCKETS and RECEPTACLES. LAMP 


Arrow-Hart & Hegeman Electric Co., 103 
Hawthorn, Hartford 6, Conn. 
Automatic Electric Sales Corp., 1033 W 
Van Buren. Chicago 7, IL. 
Dial Light Co. of a i 900 Broad- 
Y 


way, New York 3, 
General Electric Co., 
rials Div., 


= Construction Mate- 
Bridgeport 2, Conn. 


Kulka Electric Co., Dept. T, 30 South 
Mt. Vernon, N. ¥ 
Pass & Seymour, Inc., Solvay Station, 


Syracuse 9, N. Y. 
Rodale Mfg. Co., Inc., Emmaus, Pa. 


Slater Electric & Mfg. Co., Inc., 56 Street 
& 37th Ave., Woodside, N. Y. 
CU. S. Gasket Co., Camden 1, N. J. 


SOCKETS, FLUORESCENT. 


See Fluo 
rescent Lamp Auxiliaries. 


SOCKETS, VACUUM TUBE 


Mycalex Corporation of Americ, 30 Dae 
feller Plaza, New York 20, 
CU. S. Gasket Co., Camden hg ‘N. 


SOCKET SCREW KEYS and 
HES 


WRENC 

Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn, 

Standard Pressed Steel Co., Box 594, 


Jenkintown 9, Pa. 
SOCKET SCREWS. See Fasteners. 


SOLDERING COMPOUNDS 
(Fluxes, Paste, Liquid, Salts, etc.) 


oate Battery & Mfg. Co., North East, 


oun Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 
4m. 82 Fulton, New York 


National Electric Coil Co., 


Columbus 16, 
Ohio 


SOLDERING IRONS 


American Electrical Heater Co., 6110 Cass 
Ave., Detroit 2, Mich. 

Drake Electric Works, Inc., 3656 Lincols 
Ave., Chicago 13, IIl 

General Electric Co., Section E668-61, 
Apparatus Sales Div., Schenectady 5, 


Hexacon Electric Co., 177 W. Clay Ave. 
Roselle Park, N. J 

(deal Industries, Inc., 1008 Park Ave, 
Sycamore, Il 

Stanley Tools, 183 Elm, New Britain, Conn 

Vulcan Electric Co., Danvers 2, Mass. 

— Electric Corp., 830 Packer, Easton 


BOLDERLESS CONNECTORS. See Ca 
nectors, Wire & Cable 


SOLDER PRE-FORMS. (Also See Brazin 
Alloys, Silver) 


a--4v & ‘YTarman, 82 Fulton, New York 


* saad Re 
1 .t Co., 4209 Wrightwood Ave., 
re heenae "39, Ill. 


SOLDER, SELF-FLUXING 
(For Silver Solders. See Brazing alloys) 
federated Metals Div.. American Smelt- 


ing and Ketining Co., 120 B’way, N. ¥- 
5. N. XY. 








To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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Designed - Engineered - Manufactured 
by Cuyahoga! 


TO IMPROVE ALL TYPES OF ASSEMBLIES... produced 
in any quantity...large production runs a specialty... 
Cuyahogo’s designers and engineers stand ready to 
assist you in the design and application of custombuilt 
springs, parts, stampings, forms, assemblies or Snap- 
Clips made from either round or flot steel. 


Contact your Cuyahoga representative == 
The CUYAHOGA SPRING GZ. 


SUBSIDIARY OF THE BARIUM STEEL CORP 
CLEVELAND 2, OHIO 






10254 BEREA ROAD ° 





] 
| 
| BALLASTS 


e@ We also make a full 
line of 220 volt and/or 


50 cycle, as well as PLUG- 
IN and PLUG-THROUGH 
ballasts. 


RADIONIC TRANSFORMER CO. 


411 South Sangamon Street, CHICAGO 7, ILL. 
QUALITY BALLASTS SINCE 1939 








BI15 and B120 








TOPS 
LOSSES 


making dies 
& templates 


-DYKEM STEEL BLUE 


Simply brush on right 
at the bench; ready 
for the layout in a 
few minutes. The 
dark blue background 
makes the scribed lay- 
out lines show up in 
sharp relief, and at ; 

the same time prevents metal glare. Increases efficiency and accuracy. 





Write for full information 


| THE DYKEM COMPANY, 2303F North 11th St., St. Louis 6, Mo. 
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of superior 
manuracrurers 


PULP PRODUCTS DEPARTMENT 


TP Waa a eT 


230 Park Avenue, New York 17, N.Y. 35 E. Wacker Drive, Chicago 1, tT] 


























@ Push - Button @ True readings, 

Operation regardless of earth 

‘ . resistance and con- 

@ Direct-Reading dition, stray fre- 

@ Completely Self- quencies, voltages 
Contained or currents 


You can be sure of safe, effec- 
tive grounding of all types of elec- 
trical systems when you test with 
the light, easy-to-use Vibroground. 
Simple operation and built-in ac- 
curacy virtually eliminate reading 
errors. No leveling, cranking or 
outside power source is necessary; 
and direct readings are independ- 
ent of auxiliary probe resistance. 

Full data on Vibrogrounds, 
including testing techniques and 
illustrations, is yours for the asking 


© 18, ILLINOIS 
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DEMANDING 
FURNAS 
MAGNETIC STARTERS 


Furnas Magnetic Starter 
rated 5 hp. 220v: 7% hp. 550v AC 


Us 


ARC-QUENCHING SILVER CONTACTS — 


Rigidly tested and selected for !ow contact 
resistance, best arc-quenching properties. 





ARC-RESISTANT TERMINAL BOARD — 


Molded of plastic selected for non-tracking 
properties. fungus-proof Plaskon alkyd. 


DUAL VOLTAGE COILS — 


Furnished in both polyphase and single phase 
starters... . supplied at no extra cost. 


POSITIVE ACTING THERMAL OVERLOAD 
UNITS — 


of solder-pot type automatically protect motor 
from overheating. 


SHALLOW CASE FOR EASY WIRING — 
and good visibility. 





Furnas magnetic starters and contactors are available in 
sizes up to 10 hp. with or without push buttons or selector 
switch Write for catalog 50A to Furnas Electric Com- 
pany, 1024 McKee Street, Batavia, Illinois. 


FURNAS 
I SISLIIS 


MOTOR CONTROLS 
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SULENOIDS 


Allen Bradley Co., 


1316 8. Second, Mil- 
waukee 4, Wis. 


Automatic Electric Sales Corp., 1033 W 
Van Buren, Chicago 7, Ill 
Automatic Switch Cx 383 Lakeside Ave., 


vrauge, N. 4d. 
Cannon Electric Development Co., Dept 
E-118, 3209 Humboldt, Los Angeles 31 


Calif. 

Comar Electric Co., 3349 W. Addison 
Chicago 18, IT. 

Dormeyer Industries, 3414 Milwaukee Ave 


Chicago 41, Ill 

Electric Auto-Lite Co., Toledo 1, Ohio. 

five Star Co., 220 Mix.ille Rd., Wee 
Cheshire, Conn 

General Electric Co., Apparatus Sales Div 
Schenectady 5, N. Y. 

Guardian Electric, 1627-E, W. 
St., Chicago 12, III. 

Leland, G. H., Inc., 111 Webster, Dayto 


Walnut, 


2. Ohio. 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

National Acme Co 176 E. 13ist. Cleve 
iand 8, Ohio 

Phillips Control Corp., 84 W. Jefferson, 
Joliet, Til. 

Pickering & (C< In Oceanside Long 
island, N. Y. 

R- +e ‘M Div., Essex Wire Corp., Depr 

Logansport, Ind 

Si uly Machine Co., Bridgeport. Conn. 

Soren Mfg Corp Dept M-26 Q555 
Eden Ave Schiller Park. Tl 
Struthers Dunn, Inc 150 N. 13th. Phila 
deiphia 7 Tn 

West Coast Electrical Mfg. Corp., 10006 


S. Main, Los Angeles 3, Calif. 


SPEED INDICATORS. See Tachometers 


SPEED REDUCERS 
(For Motorized Units, See Motors.) 


Allis-Chalmers Mfg. Co., 937A 8S. Tu 
Milwaukee 1, Wis. 
Dynamatic Corp., Sub. 
Kenosha, Wis 
General Electric Co. 
Schenectady 5, 


of Eaton Mfg. Co., 


> Qpenretus Sales Div.. 


Ohio Gear Co., 1358 E. 179, Cleveland 10. 
Ohio. 

Winsmith Inc., 12 Eaton, Springville, 
ie: ee 


SPRINGS, COIL and FLAT 

Accurate Spring Mfg. Co., 3811 W. Lake, 
Chicago 24, Ill. 

American Steel & Wire Co., Div., U. 8 
Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 


Associated Spring Corp., Bristol, Conn. 


Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. 
Barnes-Gibson-Raymond, Div. Associated 


Spring Corp., 40300 Plymouth Rd. Ply- 
mouth, Mich. 
Blake & Johnson, Waterville 48, 
Cuyahoga Spring Co., 
Cleveland 2, Ohio. 


Conn. 
10251 Berea Rd. 


Dudek & Bock Spring Mfg. Co., 2100 W. 
Fulton, Chicago 12, IIL 

Dunbar Bros. Co., Div. Associated Spring 
Corp., Bristol, Conn. 

Garrett Co. ae , George K., Tioga & D, 
Phila. 34, 

Gibson Co., William D. (Div. Associated 


Spring Corp ), 1800 Clybourn Ave., 
Chicago 14, Il. 


Gibson Electric Co., 9349 Frankstown Ave.. 
Pittsburgh 21, Pa. 


Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, IIl. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, Ill. 

Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, ITll. 

Ohio Div., Associated Spring corp., 1712 
East First St., Dayton, Ohio. 


Raymond Mfg. Co., 


Div. Associated Spring 
Corp., Corry, Pa.. 


STAINLESS STEEL. See Steel, Commer 
cial Forms and Grades. 


STAMPINGS, METAL 






Accurate Spring Mfg. Co., 3811 W. Lake. 
Chicago 24. Ill 
Alden Products Co., 117 North Main, 
Brockton 64EM, Mass. 
Aluminum Goods Mfg. Co., Manitowoc. 
Wise 
American Brass Co., Waterbury, Brass 
Goods Branch, Waterbury 20. Conn. 
Auburn Manufacturing Co., 308 Stack 
Middletown, Conn. 
Barnes Co., Wallace (Div. Associated 
Spring Corp.). Bristol, Conn. 
Barnes-Gibson-Raymond Div., Associateo 


Spring Corp.. 


40300 
Plymouth, Mich 


Plymouth Rd., 


Bud Radio, Inc., 2188 E. 55 &t., Cleve- 
land 3. Ohio. 
Chase Brass & Copper Co., Dept. EM 


252, Waterbury 20, Conn. 

oye Rogers Mfg. Co., Minneapolis 7. 
Minn 

Dudek & Bock Spring Mfg. Co., 
Fulton. Chicago 12, I. 

Dunbar Bros. Co. (Div. Associated Spring 
Corp.), Bristol, Conn. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

3608 Alabama 


Federal Tool & Mfg. Co., 
Ave., Minneapolis, Minn. 
Garrett Co., Inc., George K., Tioga & D, 
Philadelphia. 34, Pa. 
Geuder, Paeschke & Frey Co., 1525 W. 
St. Paul Ave.. Milwaukee 3, Wis. 
Gibson Co., Willlam D. (Div. Associated 
Spring Corp.), 1800 Clybourn Ave., 
Chicago 4, TL 


2100 W. 


Heyman Mfg. -€o., Kenilworth 1, N. y. 

Illinois Coil Spring Co., 2100 N. Major 
Ave., Chicago 39, Ill. 

Joliet Wrought Washer Co., Joliet, Ill. 

Lewis Spring & Mfg. Co., 2646 W. North 
Ave., Chicago 47, IIL. 


Mid-West Spring Mfg. Co., 4632 South 
Western Ave., Chicago, ITll 

Mohawk Mfg. Co., The, Middletown, Conn. 
(Threaded) 

Ohio Div., Associated Spring Corp., 1712 
East First St., Dayton, Ohio 
Patton-MacGuyer Co Dept. E, 17 Vir- 
ginia Ave Providence 5, R. I 

Raymond Mtg. Co. (Div. Associated Spring 
Corp.), Corry, Pa 

Reliance Div. Eaton Mfg. Co., Cleveland, 
Ohio 


Revere Copper & Brass, Inc., 230 Park 
Ave., New York 17, N. Y. 


Shakeproof, Inc., 2501 Keeler Ave., Chi 


cago 39, Ill, 

United-Carr Fastener Corp., Cambridge 
42, Mass 

Wenco Mfg. Co., 1136 West Hubbard 


Chicago 22, Il. 
Winzeler Mfg. & Tool Co 
Arcade Pl., Chicago 12, 
Wrought Washer Mfg. Co., 
Milwaukee 7, Wis. 


. 1716 West 
IL. 


2200 So. Bay 


STAMPINGS, NON-METALLIC 
Auburn 


Manufacturing Co., 308 Stack, 
Middletown, Conn. 
Continental-Diamond Fibre Co., Newark 


13, Del. 
Federal Tool & Mfg. Co., 
Ave., Minneapolis, Minn. 
Richardson Co., 2799 Lake St., 
Park, Il. 


3609 Alabama 


Melrose 


STARTERS, FLUORESCENT 
See Fluorescent Lamp Auxiliaries 


STARTERS, 


MOTOR. See Controllers. 
Motor; Push 


Button Stations. 


STEATITE. See Ceramics. 


STEEL—Commercial Forms and Grades. 
Alloy (A) 
Bars B) 
Carbon (Cc 
Coated (D) 
Sheets and strips (S) 
Enameling E 
Stainless (N) 
Cold Rolled Only (O) 
Tubing ‘T) 


(See also Steel, Electrical) 

Allegheny Ludlum Steel Corp., Henry W 
Oliver Building, Pittsburgh 22. Pa. (NS 

American Steel & Wire Co., Div., U. 8 


Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 

Avon Tube Division, Higbie Mfg. Co.. 
Rochester, Mich. (T) 

Barnes Co., Wallace (Div. Associated 
Spring Corp.), Bristol, Conn. S$-CO) 
(Spring) 

Columbia Steel Co., San Francisco, Calif. 

Driver Co., Wilbur B., 150 Riverside Ave., 


Newark 4, N. J. 
Eaton Mfg. Co., 
lon, Ohio. 
National Tube Co., Pittsburgh, Pa. 
Revere Brass & Copper Inc., 230 Park, 
New York 17, N. Y. (T) 
meee Sons Co., John A., Trenton 2. 


(Stainless Steel Wire) 
Reliance Div., Massil- 


Ryerson & Son, Inc., 


Joseph T., Chicago, 
Ii. (ABCDENST) 


Sharon Steel Corp., Sharon Pa 
(ACDENST) 

Superior Steel Corp., Carnegie, Pa. 
(ADNS) (Spring) 

Tennessee Coal, Iron & Railroad Co., 
Birmingham, Ala. 

U. S. Steel Co., 2109 Carnegie Bildg.. 
Pittsburgh 30. Pa. (S-ACDN) (T-ACN) 
Van Huffel Tube Corp., Warren, Ohio (T 

STEEL, ELECTRICAL (Silicon) 


Sheets and Strips. 


Allegheny Ludlum Steel Corp., Henry W 
Oliver Building, Pittsburgh 22, Pa 
I S. Steel Co 2109 Carnegie B 


Pittsburgh 30, Pa. (B-AC 


STRAIN 
Clamps, 


RELIEFS. 
Strain Relief 


See Grips and 


STRIPPERS, WIRE 


Artos Engrg. Co., 2741 S. 28th, Milwau- 
kee 46. Wis. 
Eraser Co. Inc., The Rush Wire Stripper 


Div., 104 S. State, Syracuse 2, N. 


High Speed Hammer Co., Inc., 313 Norton 
Rochester 5, N. Y. 
Ideal Industries, Inc., 1008 Park Ave., 


Sycamore, IL 
Rush Wire Stripper Dir., The Eraser Co., 
Inc., 106 S. State, Syracuse 2, N. Y 

Wenco Mfg. Co., 1136 West Hubbard. cl 
cago 22, Ill 

Wire Stripper Co 
East Cleveland 12, 


179 
1729 


Ohio 


Eastham Ave., 


STRIPPING COMPOUNDS. 
Compounds, Metal 


See Cleaning 


STRIPS, BLOCKS and BOARDS, 
TERMINAL 


Aircraft-Marine Products, Inc., 21 
ton, Harrisburg, Pa 

Alden Products Co., 117 
Brockton 64EM, Mass 

Burndy Engineering Co., Inc., 
Conn 


00 Pax- 
North Main, 
Norwalk, 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 


ELECTRICAL MANUFACTURING 


CONDUCTION or 


BI-M ETAL Types 







Base plate in full area contact with 
heated surface results in minimum 
overshoot, smaller cycling differen- 
tial, faster response. Can be sup- 
plied pre-calibrated to any desired 
range from 70°F. to 600°F. with 
shaft height optional up to 2” 
overall. Adjusting set screw permits 
trimming to close limits. 





ts a ee DP i einer ele 


THIS PRECISION DIE 
MOLDED PLASTIC PART... 


was produced by our special process at a cost of 


$185.70 for the first 100 pieces 
9.70 for each subsequent 100 pieces 


Ratings: 1200 W 115-230V AC. 
1500W Available. 





F CONDUCTION TYPE 
| Side Mounted 


Dimensions—End Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 5”, Mounting 
Centers 2-9/16”. 


Side Mounting Type: 
Length 2%”, Height 13/16” not in- 
cluding shaft, Width 134”, Mount- 
ing Center 1-1/16”. 


A compact, durable bi-metal type 
Thermostat. Maximum sensitivity. 
Welded terminal lugs and contacts. 
Rating: 1200 W 115-230V AC 


Operating range: 70° F to 600° F. 


plus actual market price of material. (Actual 
Sample on request). 


Your plastic part can be injection or compres- 


sion molded in small lots at surprisingly low cost. Dimensions: Length 1-16/16” inel. 


terminals, Height *4” without shaft 
which is optional up to 2” overall. 
Width %”, Mtg. Center to adjust- 
ment shaft 11/16”. 


SEND YOUR PRINTS OR SAMPLE PARTS 
FOR QUOTATION TO 





Write for Detailed Design Data and Latest Price Schedule 


ce a 


2064 BRONX SBREET NEW YORK 60, N. Y. 


2838 13TH AVE. SO. 
: MINNEAPOLIS 7, 
Sth neta Sam (ce acy f (4 shee caenee MINNESOTA 


Dayton ROGERS 








"Small Control Wiring 
Made Easy 





(LE 
ee, =O ed 


15—20% Stronger! 


Plastic coating on core adds strength 
without weight, anchors flanges, im- 
proves insulation. Bobbins made round, 
square, rectangular; any ID. OD, length: 
of dielectric Kraft. fish paper, cellu- 
lose acetate, plastic, combinations. 


PRECISION PAPER TUBE CO. 


2035 W. Charleston St., Chicago 47, III. CURTIS 
Plant 22: 79 Chapel St., 
Hartford, Conn. 


| 
Also mfrs. of dielectric paper ened Z “ TYPE 4 OTE 6) | 


TYPE: 


Factory molded in any number of 
terminals from 1 to 22. 







CUT COSTS WITH 
PLASTURBO 





WIRE: | 
BLOWER WHEELS! ciinisnsiatianiianaiad | 
- solid. 
PLASTURBO blower wheels give you light TERSAINAALS: 
weight, less noise and increased efficiency. 


Dimensional stability and uniform concen- 
tricity assure smooth, vibrationless operation. 
Injection molded in one piece of thermo-setting 
plastic material for strength and durability. 
Now being used in blowers, hair dryers, pro- 
jectors and many other applications. 


Send for samples of sizes now available. For 
quotations send prints or samples. 





— positive connection. Wires are 
held so firm they will break before 
pulling out. 


Write for Bulletin DS-123. 
For quick reference con- 
| sult our condensed catalog 
| in the McGraw-Hill Elec- CONSTRUCTION: 
| trical Catalog for Produc- Solid molded base—screws cannot 
| tion Engineers. short to ground. 


CURTIS DEVELOPMENT & MFG. CO. 


3222 NORTH 33rd STREET ® MILWAUKEE 16, WISCONSIN 


Clamp type — no lugs, no looping | 











APPLIANCE MFG. CO. 
RACINE, WISCONSIN 
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GARFIELD INSULATION FOR 
SUPERIOR 


RC RESISTING 
CHARACTERISTICS 



















































































































































































@ Illustration shows typical Magnetic 
Starter part with 26 metal inserts molded- 
in:. . . 15 galvanized steel . . . 11 brass 
screw machine parts. 


























+z For severe arcing conditions investigate Garfield 
high temperature, Cold Molded insulating materials. 
If you are designing or redesigning a product re- 
quiring heat or arc resistance Garfield engineers may 
have the economical answer. 























You can profit from our experience. The accu- 
mulation of over 40 years of Cold Molding know- 
how provides valuable cost-saving information not 
available from any other source. This knowledge 
together with close cooperation with your engineers 
may be the answer to a better product for you. 














































































































@ Representative Magnetic Starter base and cover 


ARFIELD MF6. CO. 


CUSTOM MOLDING EXCLUSIVELY 
GARFIELD 1, NEW JERSEY 


® The Registered Trade Mark that designates 
a quality high temperature insulating 
material cold molded ... Since 1908 


COLD MOLDED INSULATION IS USED FOR: 


Switch Bases © Arc Chutes & Barriers 
Appliance Parts © Panel Board Parts © Instrument Mountings 
Wiring Device Parts © Third Rail Insulators © Outlet Covers 
Insulators © and Many Other Important Electrical Components 
























































Relay Bases & Covers 
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Cambridge Thermionic Corp., 453 Concord 
Ave., Cambridge 38, Mass 

Curtis Development & Mfg. Co., 3222 N. 
33rd, Milwaukee 16, Wis. 

Federal Telephone and Radio Corp., 100 
Kingsland Rd., Clifton, N. J. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Jones Div., Howard B., Cinch Mfg. Corp., 
Chicago 24, Ill. 

Kulka Electric Co., Dept. T, 30 South, 
Mt. Vernon, N. Y. 

Mycalex Corporation of America, 30 
Rockefeller Plaza, New York 20, N. Y 

Soreng Mfg. Corp., Dept. M-26, 9555 
Eden Ave., Schiller Parks, IIL. 

Thomas & Betts Co., Inc., 28 Butler, 
Elizabeth 1, N. J. 

U. S. Gasket Co., Camden 1, N. J. 


SWITCHES, AUTOMATIC and MANUAL 


Float (Liquid Level) (A) 
Limit (Snap- Action) (B) 
Magnetic (C) 
Mercury (D) 
Pressure (Diaphragm) (E) 
Thermal (F) 
Time (G) 
Transfer (H) 
Vacuum (J) 
Canopy and Fixture (K) 
Foot (L) 
Heater (Series Mutiple) (M) 
Jack, Key and Lever (N) 
Panel (0) 


Push Button Snap 
(Toggle Slide, Rotary) (P) 


Remote Control (R) 
Selector (Rotary Tap) (8) 
Through-Cord (Snap) (T) 
Coaxial (U) 


(See also Circuit Breakers, Push But- 


ton Stations; Controllers, Metor; Relays; 
Timers) 


Adams & Westlake Co., Elkhart, Ind. 

Allen-Bradley Co., 1316 S. Second, Mil- 
waukee 4, Wis. (ACEFJPR) 

Allied Control Co., Inc., 2 East End Ave., 
New York 21, N. Y. (CDGHR) 

Allis-Chalmers Mfg Co., 987A S. 70, Mil- 
waukee 1, Wis. (RS) 

American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

American Relay & Controls Inc., 4919 W. 
Flournoy, Chicago 44, Ill. (N) 

Arrow-Hart & Hegeman Electric Co., 108 
Hawthorn, Hartford 6, Conn. 
(ACDHKMPRT) 

Automatic Electric Sales Corp., 1033 W. 
Van Buren. Chicago 7. Ill. (HLNR) 
Automatic Switch Co., 383 Lakeside Ave., 

Orange, N. J. (CHR) 

Cherry-Channer Corp., 1488 Skokie Blvd., 
Highland Park, Ill. (B) 

Clare & Co., C, P., 4719 W. Sunnyside 
Ave., Chicago 30, Ill. (HNR) 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 18, Ill. (N) 

Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn (G) 

Durakool, Inc., Elkhart, Ind. (D) 

~_—_ ee Corp., 202-20th, Moline 1, 

. (G) 

Electro Switch Corp., 167 King Ave., Wey- 
mouth 88, Mass. (HOS) 

Fasco Industries, Inc., 100 Augusta 
Rochester 2, N. Y. (EJ) 

Federal Telephone and Radio Corp 199 
Kingsland Rd., Clifton, N. J. (NS 
Fenwal, Inc., 17 Pleasant, Ashland, Mass 

(F) 

Ferro Electric Products, Inc., Sub. of Ferro 
Corp.. Kirkdale. Ill. (M) 

Furnas Electric Co., 1024 McKee, Ba- 
tavia, Ill. (ABCEFLO) 

General Electric Co. ,Section 856-70, Ap- 
paratus Sales Div., Schenectady 5, N. Y. 
(ABCDEFGHJKMNOPRST) 

Grayhill, 4538 W. Madison, Chicago 24, IIL 
(PS) 

Guardian Electric, 1627-H, W. Walnut 
St., Chicago 12, Ill. (CFGHN) 

Haydon Mfg. Co., Inc., 2526 Elm, Tor- 
rington, Conn. (G) 

Heinemann Electric Co., 99 Plum, Trenton. 

( 


Leland, G. H., Inc., 111 Webster, Daytun 
2, Ohio 

Mallory & Co., Inc., P. R., Indianapolis 6, 
Ind. (GNPS) 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. (KP) 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. (ABCDEFJ) 

Micro-Switch Div., Minneapolis-Honeywell 
Regulator Co., Freeport, Ml. 

(BDFLOPS) 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave. 
Philadelphia 44, Pa. (D) 

National Acme Co., 176 E. 1381st., Cleve 
land 8, Ohio (BP) 

Ohmite Mfg. Co., 4905 Flournoy, Chicago 
44, Tl. (S) 

Pass & Seymour, Inc., Solvay Station, 
Syracuse 9, N. Y. 

Pneu-Trol Devices, Inc., 1322 N. Keating, 
Chicago 51, Ill. (G) 

R-B-M Div., Essex Wire Corp., Dept 
A-7, Logansport, Ind 

Rhodes, Inc., M. H., Hartford, Conn. (G) 

Robertshaw Thermostat Div., Robertshaw, 
Fulton Controls Co., Youngswood, Pa 
(FM) 

Rodale Mfg. Co., Inc., Emmaus, Pa, (B) 

Sessions Clock Co., The, Tyniswitch Div.., 
Forrestville, Conn. (BGOP) 

Slater Electric & Mfg. Co., Inc., 56th 
St. & 37th Ave., Woodside, N. Y. (P) 

Soreng Mfg. Corp.. Dept. M26. 9555 Eden 
Ave., Schiller Parks, II. 


Spencer Thermostat Div. of Metals & Con 
trols Corp., 107 Forest, Attleboro, Mass 
(Er) 

Square D Co., 4041 N. Richards, Mi. 
waukee 12, Wis. (ABCEFLOPR) 

See Carbon Co., St. Marys, Pa, 
(P) 

Struthers-Dunn, Ine., 150 N. 13th, Phil 
adelphia 7, Pa. 

Telechron Dept., General Electric Co., 
Union St., Ashland, Mass. (G) 

Thompson Products, Inc., Electronics 
Div., 2169 Clarkwood Rd., Cleveland 
3, Ohio (U) 

Tuttle & Kift, Inc., 1823 N. Monitor Ave,, 
Chicago 39, Ill. (M) 

Ulanet Co., George, 418 Market, Newark 5, 
N. J. (FG) 

Unimax Switch Div., The W. L. Maxson 
Corp., 460 West 34, New York 1, N. Y, 
(BEP) 

Ward Leonard Electric Co., 34 South, 
Mount Vernon, N. Y. (CGHOR) 

Westinghouse Electric Corp., P. O. Bog 
868, Pittsburgh 30, Pa. (ABCDEFGH- 
OPRS) 

Wirt Co., 5231 Greene, Germantown 44, 
Pa. (P) 

Zenith Electric Co., 152 W. Walter, Chi- 
eago 10, Ill. (HR) 
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TACHOMETERS 


oat Co., 153 Bristol Rd., Waterbury 20, 

onn. 

Durant Mfg. Co., 1962 N. Buffman, Mil- 
waukee 1. Wis. 

Electric Auto-Lite Co., Toledo 1, Ohio. 

General Electric Co., Apparatus Sales 
Div., Schenectady 5, N. Y 

Ideal Industries, Inec., 1009 Park Ave., 
Sycamore, Ill. 

Jones Motrola Corp., 436 Fairfield Ave., 
Stamford, Conn. 

Reliance Electric & Engineering Co., 1054 
Ivanhoe Rd., Cleveland 10, Ohio. 

Veeder-Root Inc., Hartford 2, Conn. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J. 


TAGS, TERMINAL . 
National Band & Tag Co., Dept. 9-522 
Newport, Ky 


Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 


TANTALUM 


Fansteel Metallurgical Corp., North Chi- 
cago, Ill 


= & Co., Inc., P. R Indianapolis 6. 
nd. 


TAPE, ADHESIVE and COIL 
FASTENING 


Armstrong Cork Co., 9507 Arch 
ter, Pa. 

{ndustrial Tape Corp., Dept. 7S, New 
Brunswick, N. J 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, IIL 

Minnesota Mining & Mfg. Co., St. Pan) 
6, Minn. 

Mitchell-Rand Insulation Co., Ine., 51 
Murray. New York 7, N. Y. 

Polyken Industrial Tapes, Dept. of Bauer 
& Black, 222 W. Adams, Chicago 6, Ill 

Van Cleef Bros., Inc.. 7800 Woodlawn 
Ave., Chicago 19, Ill. 


Lancas 


TAPE, INSULATING. See Fabrics, In- 
sulating; Sleeving and Tape, Asbestos; 
Tape, Friction and Splice; Tape & 
Sheeting. 


TAPE, FRICTION and SPLICE 


[Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, III 

Irvington Varnish & Insulator Co., Irving- 
ton 11, N. J. 

— a, Box 290, New York 16, 


Minnesota Mining & Mfg. Co., St. Paul 6, 
Minn. 


Mitchell-Rand [Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio 

Okonite Co., Passaic, N. J. 

CU. S. Rubber Co., Rockefeller Center, 
New York 20, N. Y. 

Van Cleef Bros.. Ine 7800 Woodlawn 
Ave., Chicago 19, TIl. 


TAPE, MICA. See Mica 


TAPE and SHEETING, SYNTHETIC 
RESIN 


Asbestos Textile Div., Raybestos-Manhat- 
tan, Inc., Manheim, Pa. 

Continental-Diamond Fibre Co., Newark 
13, Del. 

du Pont de Nemours & Co., Inc., E. L, 
Plastics Dept., 350 Fifth Ave., New 
York 1, N. Y. 

Insulation Manufacturers Corp., 565 W. 
Washington Blvd., Chicago 6, TI. 

Irvington Varnish & Insulator Co., Irving- 
ton 11. N. J. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Electrical 
Insulation Dept., Woodbridge. N. J. 

Pyramid Plastics, Inc., 554F West Polk 
Chicago 7, Tl. 

U. S. Gasket Co.. Camden 1, N. J 


TAPE, MAGNETIC RECORDING 
See Magnetic Recording Tape 


TAPES, MEASURING 
Keuffel & Esser Co., Hoboken, N. J. 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 
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10 PIECES to 20,000 


... from any 
STAMPABLE 
MATERIAL 


NEW 
ELECTRIC 
























“CS” and “Y” 
ELECTRIC 
: _ : = PRODUCTIMETERS 
: : eo wit The answer to all 
a electric counting 
requirements 


Two Companion Counters . . . Two Sizes .. . 
Hi-Speed... Accurate ...Long Life. ..Totally Enclosed 


Speeds of 1000 counts per minute. Both counters give 
maximum readability. Design fits all mounting conditions 
» + - panel mounting or base mounting. Hardened steel 
working parts for long life and dependability. 





FREDDY FEDERAL SAYS: “‘Short-run stamp- 
ings... 10 pieces or 20,000... every job gets 
the same careful attention at Federal. Expert 





New type case for compactness, rigidity, and protec- 



















die makers team up with modern equipment tion against dust and moisture conditions. Operate accur- 
and experienced pressmen to handle stamp- ately over wide current fluctuations. 
ings in any shape or size = to 9" x12" ..... aay eS ee 
thickness up to 3/16"... from any material sa | DURANT MANUFACTURING CO. 
that can be stamped. You can count on Federal write seatue:seitien oe ce eR 
FREE. ee for prompt and efficient service.’ — “ Milwaukee 1, Wis Providenc 3 R i 
Bulletin 101 SPECIAL SERVICES available at Federal include Electrics . ef a eee 
® Describes stamped skeleton name plates, special stamped Bulletin Representatives in Principal Cities 
Federal's wrenches (open end, spanner or offset). 
Services. e Send prints for quotation . . . or write for descriptive bulletins, TODAY! 


PRODUCTIMETERS 
since 1879 | Count Everything | 


TOOL AND MANUFACTURING CO. 
3608 ALABAMA AVE, (ST. LOUIS PARK) 
MINNEAPOLIS, MINNESOTA 


“QUALITY STAMPINGS IN SMALL QUANTITIES"’ 





About That Motor— 
Is it 1/100 H.P. or 1/8 H.P.? 


Do you want the best motor for the job? You will require 
someone to work with you in your tests for a selection. Why 
not take advantage of 40 years Motor building—We’ve had it. 





BEFORE YOU SPEND 
TIME AND EFFORT TO 
DESIGN YOUR OWN 
MOLDED PLASTIC PARTS — 
‘) THINK OF SAVING THAT COST, 
PLUS TOOL COSTS, WITH 
THESE GRAYHILL STOCK PARTS. 
ASK FOR 
COMPLETE INFORMATION 
AND CATALOG. 













Contact 
Blade Spacer 





Your choice of 8 

different Motors, 

and 72 gear head 

motor combina- 
tions. 


RAE MOTOR CORP. 
P.O. Box 291 — Racine, Wis. 










Coil 


Form 











& Coil Form 
= Insulator 
Bushing 












BE SAFE WITH. | 
; Q-Max provides a 
—_ clear, practically loss- 


free covering, pene- 
trates deeply to seal 





Shoulder 
Washer 


out morsture imparts 
rigidity and promotes 
electrical stability 






f Does not appreciably 
alter the “Q”’ of R-F 


coils 


a # Q Max is bat to 


apply, drmes quickly, 


it i Yea hd Td) rere 


wide temperature range 


CS, g eb 7 J i} a Y and acts as a mild re 
4 °f rere. d 


etetet surfaces. In 


Germanium 
Crystal 
Holder 


Stond-Off 


Insulator 





ray hill 


4538 West Madison Street ¢ Chicago 24, Illinois 


MARLBORO, NEW JERSEY S and 55 gallor 


b 
7 KS 
(MONMOUTH COUNTY Cem) containers 
Telephone: FReehold 8-1880 Jt 
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Sees it takes BOTH regular and self-locking 


| y 


SEE SCREWS 
to solve ALL problems 


for REGULAR Set Screws 


SETKO) socket and slotted SET SCREWS 


For the past 17 years, we have furnished bil- 
lions of set screws to satisfy the requirements 
of nearly 1300 different manufacturers. 


















If size, special head or point, price or delivery 
are your problems, send for our Catalog. It 
illustrates and describes set screws, headless 
or with various type heads and points in all 
materials. 


for SELF-LOCKING Set Screws Bq 
lick vibration or get close-precision setting 


yuned Wer -GRer 
SELF-LOCKING SET SCREWS During the 


past year, more than 130 makers of everything 
from radios to washing machines, from pumps 
to power mowers have solved problems like 
yours with ZIP-GRIP.* *PAT, PENDING 





Send for FREE 
DEMONSTRATOR 
—that demonstrates ZIP-GRIP's* 
three-way Self-Locking effect. 


We'll also include illustrated 


Data Sheet and offer of Test & DAifg.Co. 
Samples to fit your applica- 


tion. Send now. 112 Main St. Bartlett, Hl. (Chicago suburb) 


We specialize in Solving Puzzling Set Screu Problems. 


’ 
«oy. 








O DOES YOUR 
PRODUCT'S REPUTATION 


FOR DEPENDABLE PRODUCT WIRING USE 


/gn/ 
puecreic Wire Systems 


Year after year — for over ten years — UNILECTRIC 
has produced millions of wiring systems, for more than 150 
leading manufacturers of electric and electronic products. 
From freezers to complex armed forces equipment, these 
wiring systems have consistently met the most exacting re- 
quirements and provided substantial savings to each customer. 


To assure utmost dependability plus cost saving engineering 
assistance, low cost production and “‘on-schedule delivery’ 


investigate UNILECTRIC today. 


ecTRiIC Wiriwe SYSTEMS 


Manufactured by 


UNITED MANUFACTURING & SERVICE COMPANY 
409 SOUTH 6th STREET © MILWAUKEE 4, WISCONSIN 
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TELEPHONES, SOUND 

Wheeler Insulated Wire 
Sperry Corp., 1102 E. 
bury 20, Conn, 


POWERED 


Co., Inc., Div 
Aurora, Water 


TEMPERATURE CONTROLS 
See Switches; Thermostats. 
TERMINAL BLOCKS. See 


Strips. 


TERMINALS. See Lugs and Terminals. 


TESTING INSTRUMENTS. See Instru 
ments. 
THERMAL SWITCHES. See Switches. 


THERMOCOUPLES 
er, + Co., Inc., 113 Astor, Newark 5, 


Bristol Co., 153 Bristol Rd., Waterbury 
20, Conn. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8, Mich. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. 

Rockbestos Products Corp., New Haven 4, 
Conn, 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Freling- 
huysen Ave., Newark 5, N. J. 

— Electric Co., Dept. N. Fairlawn, 


Westinghouse Electric Corp., P. 0. Box 868, 
Pittsburgh 30, Pa. 


THERMOMETERS 


Bristol Co., The, 153 Bristol Rd., Water- 
bury 20, Conn. 

Electric Auto-Lite Co., 

Minneapolis - 
Industrial Div 
delphia 44. Pa 

TAGliabue Instruments Div., Weston Elec- 
trical Instrument Corp., 614 Frelinghuy- 
sen Ave., Newark 5, N. J. 

Weston Electrical Instrument Corp., 5938 
Frelinghuysen Ave., Newark 5, N. J. 


Toledo 1, Ohio 
Honeywell Regulator (o.. 
4466 Wayne Ave., Phila- 


THERMOPLASTIC WIRE. See Wire and 
Cable, Insulated. 


THERMOSTATIC BIMETALS 
a he Co., Inc., 113 Astor, Newark 5. 


Brainin Co., C. S., 318 Washington, Mt. 
Vernon, N. Y 


Bristol Co., 153 Bristol Rd., Waterbury 20, 


, W. M., 1608 Beard Ave., De- 

troit 9, Mich. 

General Plate Div., Metals and Controls 
Corp 17 Forest Attleboro Mass 

Wilson Co.. The H. A., 105 Chestnut St.. 
Newark 5, N. J. 


THERMOSTATS 


American General Thermostat Corp., 2060 
Bronx, New York 60, N. Y. 

Barber-Colman Co., Rockford, Ill. 

Bristol Co., The, 153 Bristol Rd., Water- 
bury 20. Conn 

Fenwal, In 17 Pleasant. Ashland, Mass 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 

Minneapolis- Honeywell Regulator Co.. 
Minneapolis, Minnesota 

Mechanical Industries Production Co., 217 
Ash, Akron 3, Ohio 


Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Il. 
Robertshaw Thermostat Div., Robertshaw 


Fulton Controls Co., Youngswood, Pa. 


Spencer Thermostat Div., Metals & Con 
trols Corp., 107 Forest. Attleboro, Mass 
Stevens Mfg. Cc In Mansfield, Ohio 


still-Man Co., The, 429-33 E. 164, N. Y. 
56, N. Y 


Therm-O-Disc, Inc., 127 Crouse, Mansfield, 
Ohio 


Chae ae George, 419 Market, Newark 
) . 


Westinghouse Electric Corp., 180 Mercer 
St., Meadville, Pa. 


TIMERS, MOTOR 


Allen-Bradley Co., 


1316 S. Second, Mil- 
waukee 4, Wis. 


Cramer Co., Inc., R. W., Box 8, Center- 
brook, Conn 

Dimco-Gray Co., 210 E. 6th, Dayton 2, 
Ohio. 


~— Signal Corp., 202—20th, Moline 1, 


General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. 

Hansen Mfg. Co., Inc., Princeton 3, Ind. 

Haydon Co., A. W., 232 North Elm, Water- 
bury 20, Conn. 

Haydon Mfg. Co., 2526 Elm, 
rington, Conn. 

Industrial Timer Corp., 115 Edison Place, 
Newark 5, N. J. 

Square D Co., 4041 N. Richards, Mn- 
waukee 12, Wis. 


Mercoid Corp., 4227 W. Belmont Ave., Chi- 
cago 41, Tl. 


Inc., Tor- 


Struthers-Dunn, Inc., 150 N. 13th, Phila- 
delphia 7, Pa. 

Telechron Dept General Electric Co 37 
Union, Ashland, Mass. 

Ward Leonard Elec. Co., 34 South, Mt 
Vernon, N. Y 


Westinghouse Electric Corp., P.O. Box 865, 


Pittsburgh 30, Pa. 
Zenith Electric Co., 152 W. Walton, Chi- 
eago 10, Ill. 


——— 

TIME SWITCHES. See Switches 

TOOLS, PORTABLE 

High Speed Hammer Co., Inc., 313 Norton 
Rochester 5, N. Y. - , 

Jones Motrola Corp., 436 Fairfield Are 
Stamford, Conn. = 

Keller Tool Co., Grand Haven, Mich, 
(Pneumatic) 

Master Appliance Mfg. Co., Fourth & 
Ontario, Racine, Wis. 

Scruggs Co., Loyd, 1022-32 N. Sixth, g¢ 
Louis 1, Mo. , 

Reseeen & Son, Inc., Joseph T., Chicago, 

—- Tools, 183 Elm, New Britain, 
‘onn. 

Syntron Co., Homer City, Pa. 

Thomas & Betts Co., Inc., 28 Butler 
Elizabeth 1. N. J. (Terminal Tools) ° 

TRACING CLOTH, FILM and PAPER 

Arkwright Finishing Co.. Industrial Trug 
Bldg Providence, R 

Bruning Co Inc Charles, Dept. E-72 
Teterboro, N. J 

Eastman Kodak Co., Rocnester 4, N. Y, 

Keuffel & Esser Co., Hoboken, N. J. 

TRANSDUCERS, PRESSURE 

Bristol Co., The, 153 Bristol Rd., Water. 
bury 20, Conn. 

Pickering & Co., Inc., Oceanside, Long 
Island, N. Y 

Raytheon Mfg. Co., Equipment Sales Diy., 
Dept. 6470-EM, Waltham 54. Mass 

Servomechanisms Inc Post & Stewart 
Aves., Westbury, N. Y. 

TRANSFER SWITCHES. See Switches. 

TRANSFORMER HOUSINGS. See Cabi- 
nets, Sheet Metal. 

TRANSFORMERS, FLUORESCENT 
BALLAST. See Fluorescent Lamp Aur 
iliaries. 

TRANSFORMERS, INSTRUMENT 
CURRENT 

Acme Electric Corp “7 Water Cuba 
ae A 

Allis-Chalmers Mfg. Co., 937A 8S. 70 
Milwaukee 1, Wis. 

Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, Ill 

Comar Electric Co., 3349 W. Addison, Chi- 
cago 19, Il. 

Dano Electric Co., 93 Main. Winsted, 
Conn. 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Wlectric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y. 

Freed Transformer Co.. Ir 1730B Weir- 
field, Brooklyn (Ridgewood) 27, N. ¥ 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. : 

General Transformer Co., 18240 Harwood 
Ave Homewood, Ill 

Raytheon Mfg. Co., Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass 

a, Electric Co., 4633 W. 16, Chicago 50, 

Standard Transformer Co.. Warren, Ohio. 

Standard Transformer Corp 570) Elston 
Ave Chicago 18. Ill 

Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Weston Electrical Instrument Corp., 593 
Frelinghuysen Ave., Newark 5, N. J 

TRANSFORMERS, POWER CIRCUIT b 
Acme Electric Corp o7 «Water, Cuba, 
N. ¥ \u 
Allis-Chalmers Mfg. Co., 937A, S, 70, | 
Milwaukee 1, Wis. ¥ 


Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, III. 


Dano Electric Co., 93 Main, Winsted, 
Conn 

Dormeyer Industries 414 Milwaukee Ave., 
Chicago 14, Ill 


i. 
Electran Mfg. Co., 1901 Claybourn Ave., 
Chicago 14, TIL 


Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y 

Freed Transformer Co.. Ir TR0B Weir 
tield, Brooklyn (Ridgewood 7, wh. 


General Electric Co., 
Schenectady 5, N. 

General Transformer Co., 
Ave., Homewood, Ill. 

Hevi Duty Electric Co., 
Wisconsin 


Apparatus Sales Div., 
Y. 
18240 Harwood 


Milwaukee 1, 


Kenyon Transformer Co., Inc., 840 Barry, 
New York 59, N. Y 
Nothelfer Winding Laboratories, 11 Albe- 


marle Ave., Trenton 3, N. J. 
Kadio Corporation of America, Dept. FR41. 
Harrison. N. 


Raytheon Mfg. Co.. Equipment Sales Div., 
Dept. 6470-EM, Waltham 54, Mass 
Sola Electric Co., 4633 W. 16, Chicago 50, 
1 

Standard Transformer Cor 70) Elston 
Ave Chicago 18, Ill 

Wagner Electric Corp., 6454 Plymouth 
Ave., St. Louis 14, Mo. 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa. 

Wheeler Insulated Wire Co., Inc., 
East Aurora, Waterbury 20, Conn. 


1102 


TRANSFORMERS, RADIO CIRCUIT 


Acme Electric Corp 357 Water, Cuba 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 


ELECTRICAL MANUFACTURING 
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q SWITCHES a= . 






MERCOID : 


Assure Accuracy, Positive | ; 


Reader 
| 4 qj ul r y : pape ¢ipaer 
| Facility 


e If whatever appears anywhere in this 
issue, either in the editorial or advertising 
pages, stimulates a desire for additional 
information, it is only necessary for read- 
ers to record their interests on any one of 
the postcards on page 205, in the manner 
suggested. The publisher will function 
for readers, immediately contacting the 
sources for the data requested, or for- 
warding reprints. 
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Tilting Type 


TILTING TYPE MERCURY SWITCHES 

The original method consisting of a simple tilting 
movement for opening and closing the circuit is still 
largely the basis of operation in most mercury switch 
applications. 

Figure 9-51 (illustrated—one of the most popular 
types) is a mercury to mercury contact switch. One 
electrode terminates in a pool of mercury within a 
cup of high temperature refractory material. The 
other electrode is submerged in the main body of 
mercury, and as the switch is tipped, these two 
pools of mercury join and close the circuit. Even 
when operated very slowly, the contact opens or 
closes with a positive and instantaneous action as 
the mercury joins or divides. The electric arc is con- 
fined to the lip of the high temperature refractory 
cup, so that no deterioration can occur 


eeoeueeeaere 
eeexeeeennr 


Further information sent upon request. 
THE MERCOID CORPORATION oe 4217 BELMONT AVE. e CHICAGO, ILL. 
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MAMCO Another achievement in 
potentiometer design by 
ELECTRIC HELIPOT, world’s largest manu- 


MOTORS facturer of precision potentiometers 








| 
| 
I 
! 
| 
More than one quarter of a million at 
MAMCO built fractional horse power 
motors are being used through- 
out the country in practical applica- 
tions. Our experienced engineers will 
build motors to your specifications or advise the stock 
unit necessary for your product. Up to 1/15 HP only. 
Universal or shunt wound. Guaranteed quality and 
workmanship. Write today. 



























The Tinytorque 


Model T Single-Turn Precision Potentiometer Actual Size 







Ideal for applica- 
tions where space 
and light weight are 
vital—such as 
guided missiles, 
instrumentation, 
aviation electronics, 
etc.—the Trny- 


| 
| 
| 
| 
| 
| 
| 
| 
| 
TORQUE is available 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 


The TINYTORQUE combines an abso- 
lute minimum of operating torque 
with smallest possible space and 
weight requirements—plus high pre- 
cision and rugged dependability. 
Here are the highlights... 


> ULTRA—LOW TORQUE: .015 in. oz. 
standard starting torque. As low 
as .005 in. oz. available in poten- 
tiometers with resistances of 
from 10K. to 100K. ohms. 

> MINIATURE SIZE: % inch diameter 
xX 25/32 inch length! 

> FEATHERWEIGHT! Weighs only half 
an ounce (0.56 ounce)! 

> BALL BEARING CONSTRUCTION: 5/64 
inch stainless steel shaft rotates 
on two precision miniature ball 
bearings, providing ultra-low 
torque and great ruggedness! 





APPLIANCE MFG. CO 
WME Las RACINE. WISCONSIN 



















in resistance ranges 
from 1000 to 100,000 
ohms—power rating 
¥2 watt—with close 
resistance and 
linearity tolerances. 
Servo mountings, 
single or double 
shaft extensions, 
ganged assemblies, 
spot welded taps to 
specifications, many 
other features. 


FOLDING DOUBLE CUPPED WASHER 


A SIZE and TYPE for every need! 





Write for complete éetaits) 


THE Helipot corporation 





KRUEGER & HuDEPOHL SOUTH PASADENA ,CALIFORNIA 
FIELD OFFICES: Boston, New York, Philadelphia, Rochester, Schenectady, Cleveland, 
WALSH BUILDING CINCINNATI 2, OHIO Detroit, Chicago, St. Louis, Los Angeles, Seattie, Dallas and Fort Myers, Florida. In 


Canada: Cossor Ltd., Toronto and Halifax. Export Agents: Frathom Co., New York 18. 
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NEWS FOR DESIGN ENGINEERS 


“Fuselite’” spots blown fuses 
instantly — follows U. $. Gout. 
Miniaturization principles 


Build ultra-modern convenience and control into your equipment 
with fused circuits monitored by Alden ‘‘Fuselites’’. Thumb-and- 
finger replacement of fuses from front of panel. “‘Fuselite’s” mini- 
mum space requirements, ease of assembly, low cost make it prac- 
tical to have indicatoring fuse holders in all circuits—a conveni- 
ence your users need. 
























































THUMB-AND-FINGER 
FUSE REPLACEMENT 


“U" SHAPED CONTACTS 


F FUSE BLOWS, LITE GLOWS 


— 10007 = 
-—.s00° — 


























718" 
FUSELITE—450.4/7FH DIA. 
220V., 110V, 28V. Circui 





















INTERNAL EJECTOR 
































156" DIA 
SPLIT FER SPRING 
2 HOLES RULE prevents pushes fuse 
excessive pres out 
sure on glass fuse 
bodies 


























Mounts with standard production 
SAFETY TYPE tools. Rivets or spot welds to 
440FH Safety Type panel. 1 13/32” behind panel. 


with coim-sioned fuse 
~o Generous solder tabs. 












































SEND FOR Laboratory Kit No. 32, giving your model shop a compre- 
hensive assortment of fuseholders and fuses to help solve almost all 
your miniature fusing problems. $10.00 















































h Miniature a 
Line Cords Fuseholders = 
oy 4 


CONTACT 
METER 
RELAYS 


sensitive to 


















































“THE CONTACT 


000,000,002 wan. “"™"C 






























































Simplytrol Contact Meter-Relays make Automatic Control 
economical for many uses where it was impractical before. 























Sensitive to changes of less than 1% of the scale range, 
these precision relays may be used in any circuit where an 
ordinary meter might be used. They have a full 90° of scale 
arc. The contact point is fully adjustable from the front and 
it may be set to any point on the scale. 
































Simplytrols exclusive Micro-Contacts assure instantaneous 
circuit closing with high contact pressure and a clean, posi- 
tive break. Uses include Automatic Control of Temperature, 
Speed, etc., Over- & Under-Control of Voltage. Current. ete.. 
Automatic Inspection. 


























Simplytrols are available in many ranges from 0-20 Micro- 
amperes and up, AC and DC, in Pyrometer ranges to 3000°F. 
Prices run from $25.90 to $85.00. Send for Bulletin CMR-9 
with suggested circuits and technical description. 




















Assembly Products, Inc. 


Chagrin Falls 11, Ohio, Phone CH 7-7374 



























Chicago Transformer Corp., 3501 W. Addi- 
son, Chicago 18, III. 

Dano Electric Co., 93 Main, Winsted, 
Conn. 

Dormeyer Industries, 3414 Milwaukee Ave., 
Chicago 41, Il. 

Electran Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Tl. 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. 

Ferranti Electric, Inc., 30 Rockefeller 
Plaza. New York 20, N. Y 


Freed Transformer Co., Inc., 1730B Weir 
field. Brooklyn (Ridgewood) 27, N. Y. 

General Electric Co., Electronics Div., 
Syracuse, N. Y 


General Transformer Co., 18240 Harwood 
Ave., Homewood, IIl. 

Nothelfer Winding Laboratories, 11 Albe 
marle Ave., Trenton 3, N. J. 

Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 

Radionic Transformer Co., 411 So. San 
gaman, Chicago 7, III. 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6470-EM, Waltham 54, Mass. 

— Electric Co., 4633 W. 16, Chicago 50, 


Wheeler Insulated Wire Co., Inc,, 1102 
East Aurora, Waterbury 20, Conn.. 


TRANSFORMERS, VARIABLE 
VOLTAGE 


Acme Electric Corp 357 Water Cuba 
a 


Kiectron Mfg. Co., 1901 Clybourn Ave., 
Chicago 14, Ill. 

Freed Transformer Co., Inc.. 1730B Weir 
field, Brooklyn (Ridgewood) 27, N. Y 

General Electric Co., Apparatus Sales Div. 
Schenectady 5, N. Y. 

Hevi Duty Electric Co., Milwaukee 1. 
Wisconsin 


Raytheon Mfg. Co.. Equipment Sales Div 
Dept. 6470-EM. Waltham 54, Mass 
Standard Transformer Corp., 3570 Elston 


Ave.. Chicago 18, 
Superior Electric Co., 83 Laurel St., 
Bristol, Conn. 


TUBES, CATHODE RAY 


General Electric Co.. Electronics Wept.. 
Schenectady 5, N. Y 

Radio Corporation of America, Dept. FR41, 
Harrison, N. J. 

Waterman Producis Co., Inc.. Philadelphia 
25, Pa. 


TUBES, ELECTRON (Industrial) 
Electrons, Inc., 127 Sussex Ave., Newark 
N. J 


Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J 

General Electric Co., Electronics Div 
Schenectady 5. N. T 

Radio Corporation of America, Dept. FR41, 
Herrison. N. J. 

Raytheon Mfg. Co., Equipment Sales Div 
Dept. 6470-EM. Waltham 54, Mass 
Westinghouse Electric Corp., P.O. Box 868. 

Pittsburgh 30, Pa. 


TUBES, METALLIZED GLASS. See 
Glass, Technical. 


TUBES, PHOTOELECTRIC. See Photo- 
electric Cells & Tubes. 


TUBING, ALUMINUM. 
See Aluminum. 


TUBING, BRASS, BRONZE and COP- 
PER. See Brass, Bronze and Copper 


TUBING, FIBRE. See Fibre. 


TUBING, LAMINATED METAL. 
See Laminated Metals. 


TUBING, MICA. See Mica. 


TUBING, NICKEL and NICKEL ALLOY 


\merican Brass Co., Waterbury 20, Conn. 

Chase Brass & Copper Co., Dept. EM 252 
Waterbury 20, Conn. 

(;eneral Plate Div.. Metals and Controls 
Corp., 47 Forest, Attleboro, Mass. 

International Nickel Co., Inc., 67 Wall. 
New York 5, N. Y. 

Revere Copper & Brass, Inc., 230 Park. 
New York 17, N. Y. 


TUBING, PAPER 


Cleveland Container Co., 6201 Barberton 
Ave., Cleveland 2, Ohio 

ee pemane Fibre Co., Newark 

, Del. 

Paramount Paper Tube Corp., 612 Lafay 
ette, Ft. Wayne 2, Ind. 

Precision Paper Tube Co., 2035 W. 
Charleston, Chicago 47, Tl. 


TUBING, SILVER. See Silver and Silver- 
Alloys. 


TUBING and SLEEVING, BRAIDED 
FABRIC. Textile or Glass-Fibre treated 
with lacquer, varnish or synthetic resin 


Bentley, Harris Mfg. Co., Dept. M-7 
Conshohocken, Pa. 

Brand & Co., Inc., William, North @& 
Valley, Willimantic, Conn. 

ce: a -~ Anema Fibre Co., Newark 
1k Ye 

Corning Glass Works, Dept. EM-7, Corn- 
ing, N. Y. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Tl. 

Irvington Varnish & Insulator Co., Irving 
ton 11, N. J. 

Mitchell-Rand Insulation Co., Inc., 5) 
Murray, New York 7, N. Y. 


en Electric Coil Co., Columbus 16 

Ohio : 

Natvar Corp., 207 Randolph Ave., Wook 
bridge, N. J. 

National Vulcanized Fibre Co., Wilming. 
ton 99, Del. 

Owens Corning Fiberglas Corp., Textile 
Products Div., Dept. 866, 16 E. 56th 
St., New York 22, N. Y. 

voy, Sales Co., Ine., 309 N. Jay, Rome, 


Westinghouse Electric Corp., P.O. Box 868, 
Pittsburgh 30, Pa, 


TUBING and SLEEVING, Extruded 
Plastics. 


Brand & Co., Inc., William, North @ 
Valley. Willimatic, Conn. 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Insulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

Irvington Varnish & Insulator Co., Iry- 
ington 11, N. J. 

Lavelle Rubber Co., 424 North Wood S8t., 
Chicago 22, Ill. 

Mitchell-Rand Insulation Co., Inc., §) 
Murray, New York 7, N. Y. 

Natvar Corp., 207 Randolph Ave., Wood- 
bridge, N. J. 

New Jersey Wood Finishing Co., Ele 
trical Insulation Dept., Woodbridge, N.J 

Phalo Plastics Corp Commercial & Fos 
ter, Worcester, Mass. 

lolymer Corp., Keacing. Pa 

Rogan Brothers, 8027 N. Monticello Ave 
Skokie, Illinois 

Vuartlex Sales Co., Inc., 309 N. Jay, Rome 
MeO 


TUBING, STEEL. See Steel, Commercial 
Grades and Forms. 


TUNGSTEN (See also Contacts) 


Fansteel Metallurgical Corp., North Chi- 
cago, Ml. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind. 


UNDERCUTTERS, MICA. 
Undercutters. 


VACUUM TUBES. See Tubes, Cathode 
Ray; Tubes Electron. 


VALVES, MOTORIZED or SOLENOID 
OPERATED 


Automatic Switch Co., 383 Lakeside Ave 
Orange, N. J. 

Rarber-Colman Co., Rockford, Ill. 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y 

Hanna Engineering Works, 1766 Elston 
Ave., Chicago 22, Ill. 

Hannifin Corp.. 1149 S. Kilbourn Ave., 
Chicago 24, Ill. 

Mercoid Corp., 4227 W. Belmont Ave., 
Chicago 41, Ill. 

Minneapolis-Honeywell Regulator Co., In- 
dustrial Division, 4466 Wayne Ave., 
Philadelphia 44, Pa. Take 

Pneu-Trol Devices Inc., 1322 N. Keating, 
Chicago 51, TIL 

Skinner Electric Valve Division, Skinner 
Chuck Co., 130 Belden Ave., Norwalk, 
Conn. 

Waterman Engineering Co.. 721 Custer 
Ave., Evanston, Ill. 

Westinghouse Electric Corp., P.O. Bor 868, 
Pittsburgh 30, Pa. 


VARNISHED FABRICS. See Fabrics, In- 
sulating. 


See Mics 


VARNISHES, COMPOUNDS ana 
RESINS, INSULATING 


Acme Wire Co., 1255 Dixwell Ave., New 
Haven 14, Conn. 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 &. 
42nd, New York 17, N. Y. i 

Brand & Co., Inc., William, North & 
Valley, Willimantic, Conn. 

Dow Corning Corp., Midland, Mich. 

du Pont de Nemours & Co., Inc., E. I 
Finishes Dept.. Wilmington 98, Del 3 

Durez Plastics & Chemicals, Inc., 1307 
Walck Road, North Tonawanda, N. Y. 

General Electric Co., Chemical Div. 8-11 
1 Plastics Ave., Pittsfield, Mass. 

Xnsulation Manufacturers Corp., 565 W 
Washington Blvd., Chicago 6, Il. 

irvington —_—> & Insulator Co., Irv 
ington 11, N. J. - 

egies’ Eesulaher Co., Schenectady 1, N. Y. 

Minnesota Mining & Mfg. Co., St. Paul 
6, Minn. 

Mitchell-Rand Insulation Co., Inc., 51 
Murray, New York 7, N. Y. 

National Electric Coil Co., Columbus 16, 
Ohio E 

Westinghouse Electric Corp., Dept. 213, 
P.O. Box 868, Pittsburgh 30, Pa. 

Zophar Mills, Inc., 117 Twenty-Sixtb, 
Brooklyn 82, N. Y. 


VARNISHES, FINISHING. See Lacquer, 
Enamels and Varnishes. 


VARNISHES, INSULATING. See Var- 
nishes, Compounds and Resins. 


V-BELTS. See Drives, Belt. 


VIBRATORS 

American Television & Radio Co., St. Paul 
1, Minn. 

Mallory & Co., Inc., P. R., Indianapolis 
6, Ind, 


VOLTAGE REGULATORS. 


See Regulators, Voltage; 
Transformers, Variable Voltage. 


To communicate with any manufacturer whose name appears 


in this issue, use READER INQUIRY FACILITY, page 205. 
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@ Among the feature articles scheduled 
to appear in coming issues of ELECTRICAL 


MANUFACTURING ... New High Strength 


_with the nw HEXACON 


“FEATHERWEIGHT- 
MODEL 30H 


So light its weight is hardly noticeable, but more 
powerful than its wattage rating indicates. Hatchet 


Magnetic Materials from Powdered Iron 













How to Design in Thermostats for 
effective heat control . . . Mechanical 


answers to the problem of Variable Speed 


Drive . . . Review of new materials for design makes it more comfortable and practical to 
use than a soldering pencil. No transformer re- 
Protective Finishes . . . An evaluation quired. Write for complete catalog. 


WEIGHT — 5’ OUNCES (LESS CORD); WATTS — 40 
OR 60; TIP DIA. — BOTH %"” AND %" TIPS FUR- 
NISHED WITH EACH IRON; PRICE — $550 


of Single Phase Motors with leading 
locked-rotor power factor . . . also informa- 


HEXACON 
ELECTRIC CO. 


177 WEST CLAY AVE., 
ROSELLE PARK, N.J. 


tive articles covering many other timely 





subjects. 
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A Better Source of DC Power 


LINE i 
208-230 V 
3 Phase-60 ‘Cycle 

























PUT 
300 ee 


ONLY $495.00 


Magnesium-Copper Sulphide Rectifier 
POWER SUPPLY 


500 amperes variable 3 - 7 volts DC or 250 
amperes variable 6 - 14 volts DC. Line 208- 
230 volts, 3 phase, 60 cycle. Cabinet size 
Me” e072" x 


ONLY $495.00 


— COMPLETE ENGINEERING SERVICE — 
ELECTRONIC RECTIFIERS, INC. 


2102 SPANN AVENUE INDIANAPOLIS 3, INDIANA 


» BURNLEY 


THE ORIGINAL 


A FAVORITE 


Uirraeyo4| FOR 50 YEARS 
» 


Seen MAKES SOLDER FLOW 


a. QUICK AND FAST 
Manufactured by 


THE HARTFORD STEEL BALL CO. 
BURNLEY BATTERY & MFG. CO. Arte) se LP ue 


NORTH EAST, PENNSYLVANIA DETROIT eT Pa La Cheats 
W.S TURNER VICTOR R. CLARK GUARANTEE TRUST BLDG we Pe 18s 
445 MEW CENTER BLOG 60S W. WASHINGTON BLVD $72 BROAD ST 1718 SOUTH FLOWER ST 
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BALLS FOR BEARINGS AND OTHER BALL APPLICATIONS 


Precision balls for every requirement of the electrical industry. 
Made in many different materials. Also special bearings and 
retainers. Send your specifications for recommendations from 
our Engineering Department. 
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GRIES CUTS COST AND TIME! 






Completely auto 
. parts deliv 






math 


ered trimmed ready 
for use, in one opera 
tion, with Gries’ speedy 
specialized production 
facilities NYLON A 


SPECIALTY 





limit on small 


ness Intricacy and 
precision 
features 


our unique 


INDIVIDUAL 
INSERTS 


Automati insert feed 
permits wide variety 
of product possibilities 


CONTINUOUS 
INSERTS 


members ac 
curately spaced on 
tape cord wire 
chain, etc 


LOW MOLD COSTS 





Small 


Y 





M axin um Size 
long 


NO MINIMUM! 
































Write Today for Sample and Prices. “py 
GRIES REPRODUCER CORP. Zive 


108 E. 132nd St., New York 54 « Phone: MOtt Haven 5-7400 


What Materials and Techniques 
for EMBEDMENTS? 


¢ Helpful technical data on plastics embedment systems 
were contained in feature articles published in recent issues 
of ELECTRICAL MANUFACTURING. These articles 
are now available in reprint form and may be obtained on 
letterhead request. The September article, “‘Cast Resin Em- 
bedments” is a 16-page summary of developments in this 
new field. The May article, ‘Selecting an Embedment Sys- 
tem”’, tells of one company’s recent experience in selecting 
the best resin materials and production techniques. 

To receive one gratis copy of each reprint, ask for the 
‘special Address requests to 
J. A. Campbell, Director of Reader Service, The Gage Pub- 
lishing Company, 1250 Sixth Avenue, New York 20, N. Y. 


package on embedments.” 


WIRE-CORD «ad CABLE 


GEOGRAPHICAL 
LOCATION 
MEANS 


QUICK 


SERVICE 


Write for samples 


RUNZEL CORD & WIRE CO. 
4723-31 MONTROSE AVENUE, CHICAGO 4) 








VOLTMETERS. See Instruments. 


WASHERS, BEARING. See Bearings and 
Bushings. 


WASHERS, FLAT. See Fasteners. 


WAXES AND COMPOUNDS 

Bakelite Co., A Division of Union Carbide 
& Carbon Corp., Dept. DY-20, 30 
42nd, New York 17, N. 

Biwax Corp., 3445 Howard, Skokie, TIL 

Dow Corning Corp., Midland, Mich. 

General Electric Co., Chemical Div., 8-11, 
1 Plastics Ave., Pittsfield, Mass. 

Mica Insulator Co., Schenectady 1, N.Y. 

Mitchell- Rand ppegeetion Co., Ine., 651 
Murray, New York 7, N. Y. 

—— Electric Coil’ Co., Columbus 16, 


zophar Mills, me 117 Twenty-Sixth, 
Brooklyn 32, N. Y. 


WEDGES AND PEGS, ARMATURE 


Insulation Manufacturers Corp., 565 W 
Washington Bivd., Chicago 6. Tl. : 

Mica Insulator Co., Schenectady 1, N. Y 

Mitchell-Rand Ins ulation Co Inc., 51 
Murray, New York 7, N. 

National Vulcanized Fibre Co., Wilming- 
ton 99, Del. 


WELDING EQUIPMENT 


Erico Products Co., Inc., 
Place, Cleveland 3, Ohio 

General Electric Co., Apparatus Sales Div., 
Schenectady 5, N. Y. (Are) 


2070 East 61 


Revere Brass & Copper Inc., 230 Park, 
New York 17, N. Y. 
Westinghouse Electric Corp., P.O. Bos 


2025, Buffalo 5, N. Y. (Flexare) 


WHEELS, BLOWER 


Master Appliance Mfg. Co., 
tario, Racine, Wis. 


Fourth & On 


WIRE AND CABLE, BARE 
American Brass Co., Waterbury 20, Conn. 


American Steel & Wire Co., Div., U. 8. 
Steel Co., Rockefeller Bidg., Cleveland 
13, Ohio. 


Anaconda Wire and Cable Co., 25 Broad 
way, New York 4, N. Y. 
Bristol Brass Corp., The, Bristol, Conn. 
Chase Brass & Copper Co., Dept. EM 252. 
Waterbury 20, Conn. ; 
Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. 

Electric Auto-Lite Co., Port Huron, Mich. 

Essex Wire Corporation, Fort Wayne 6, 
Ind. 

General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. 

Hudson Wire Co., Winsted Div., 
Conn. 

Roebling’s Sons Co., 
N. J 


Winsted, 
John A., Trenton 2, 


Rome Cable Corp., Dept. EM-7, Rome, 
Ryerson & Son, Inc., Joseph T., Chicago, 
Mil. 

WIRE AND CABLE, INSULATED 
Asbestos (A) 
Rubber (B) 
Varnished Fabric (C) 
Thermoplastic (T) 

Coaxial Cable (X) 


Alden Products Co., 117 North Main, 
Brockton 64EM, Mass (C) 
American Steel & Wire Co., Div., U. 8. 


Steel Co., Rockefeller Bldg., Cleveland 
13, Ohio. 
Anaconda Wire and Cable Co., 25 Broad- 


way, New York 4, N. Y. (ABCTX) 


Belden Mfg. Co., 4633 W. Van Buren, 
Chicago 44, Ill. (ABTX) 
Brand & Co., Ine., William, North & 


Valley, Willimantic, Conn. 


Chase Brass & Copper Co.. Dept. EM 252, 
Waterbury 20, Conn. (BCX) 
Chester Cable Corp., Chester, New York 


(TX) 

Cornish Wire Co., Inc., 50 Church, New 
York 7, N. Y. (BT) 

Electric Auto-Lite Co., Port Huron, Mich 
BCT) 


( 
Essex Wire Corporation, 
Ind. (BT) 

Federal Telephone and Radio Corp., 199 
Kingsland Rd., Clifton, N. J. (TX) 
General Electric Co., Construction Mate- 
rials Div., Bridgeport 2, Conn. (ABCX} 
Koiled Kords Inc., Box K, New Haven 14 


Conn. 
Okonite Co., 


Fort Wayne 6, 


Passaic, N. J. (ABCTX) 


Phalo Plastics Corp., 


Commercial 
ter, Worcester, (TX) al & Fu 


Mass. 


Rhode Island Insulated Wire Co,, Ine, 
90 Burnham Ave., Cranston, R. I. (any 
Riverside Electrical Mfg. Co., 1022) Mien. 
nce ae.. Deseneen, Mich. 
ockbestos Products Corp., New H 
: Conn, (ATX) —s 
Roebling’s Sons Co., John A., Tre 
N. J. (BCT) mas 
Rome Cable Lore Dept. EM-7 
N. Y. (BTX nam, 
Royal Electric Co. Inc., Pawtucket, R, ] 


(ABT) 
Runzel Cord & Wire Co., 4723-31 Mom. 
rose Ave., Chicago 41, III. 
U._S. Rubber Co., Rockefeller Center, Neg 
York 20, N. Y. 
Victor Electric Wire 
Clifton, N. J. (T) 
Whitney Blake Co., New Haven 14, Conn 
(ABTX) . 


& Cable Com, 


WIRE, MAGNETIC RECORDING 
See Magnetic Recording Wire. 


WIRE, NICKEL. See 
Alloys 


Nickel and Nicke, 


WIRE and METAL FORMING 
MACHINES 


Nilson Machine Co., 
Conn. 


A. H., Bridgeport 5, 


WIRE CUTTERS & STRIPPERS. 
See Strippers, Wire. 


WIRE FORMS. 


See Springs, 
Flat; Stampings, 


Coil ané 
Metal. 


WIRE, MAGNET 


Acme Wire Co. 
Haven 14, Conn. 

Anaconda Wire and Gole Co., 
way, New York 4, me 

Belden Mfg. Co 4833 w. 
Chicago 44, Ill. 

Chase Brass & Copper Co., Dept. EM 253, 
Waterbury 20, Conn. 

Electric Auto-Lite Co., Port Huron, Mich 

—— Wire Corporation, Fort Wayne 6, 
nd. 

General Electric o. Appartus Sales Dir., 
Schenectady 5, 

Hudson Wire x Winsted Div., Winsted 
Conn. 

Rockbestos Products Corp., New Haven 4 

Conn. 


Roebling’s Sons Co., 
N. d 


1255 Dixwell Ave., New 
25 Broad- 
Van Buren, 


John A., Trenton ? 


Rome Cable Corp Dept EM-7, Rome 
Sprague Electric Co 307 
Adams. Mass 


Warren Wire Co., Inc., 


Marshall, North 
Pownal, Vt. (Te 


on) 
Wheeler Insulated Wire Co., Inc., 1103 
East Aurora, Waterbury 20, Conn. 


WIRE, RESISTANCE 


Driver Co., Wilbur B., 150 Riverside 
Ave., Newark 4, N. J 

Driver-Harris Co., Harrison, N. J. 

Hoskins Mfg. Co., 4445 Lawton Ave., De- 
troit 8. Mich. 

Jelliff Mfg. re. Cc. O.. 

—— Corp., 3 
Con 

Ney =. The J. M 
Conn. 


Southport, Conn 
Amelia Place, Stamford. 


371 Elm, Hartford } 
WIRE SILVER. See Silver and Silver- 

Alloys; Nickel Silver 
WIRE STRIPPERS. See Strippers, Wire 


WIRE, TUNGSTEN. See Tungsten. 


WIRING HARNESSES. Sex 
and Assemblies, Wire. 


Harnesses 


WORMS AND WORM WHEELS. See 


Gears and Pinions. 


WRENCHES, SOCKET SCREW. See 
Socket, Screw, Keys and Wrenches 

YARNS, BRAIDING & SERVING. See 
Fabrics, Insulating. 

ZINC 

Federated Metals Div., American Smelt- 
ing & Refining Co., 120 Bway, N. Y. 
5. B 

New Jersey Zine Cx 160 Front. New York 
7 N y 


To communicate with any manufacturer whose name appears 
in this issue, use READER INQUIRY FACILITY, page 205. 





MOTOR PROTECTION 


Available now as a combined reprint is the recent series 


of eight articles 


dealing with 


various phases of motor 


protection. These articles tackle the problem of protecting 


motors from 


overload while providing 


short-circuit pro- 


tection to wiring. For information on how to obtain this 


and other combined reprints, 


see page 196. 
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“,..On the feet of Individuals.” 


Ra, advances on the feet of individuals. We 
Americans live under the highest standard ever 
achieved because we believe in and are permitted 
currently to practice three of the cardinal prin- 


ciples of progress—Invention, Research and 
COMPETITION. 


Nineteen basic inventions influence our pattern 
of life today. Each one was created to satisfy a 
fundamental need for improvement—a modern 
means of competing as against outmoded proce- 
dure. Each one, such as the electric light, the tele- 
graph, the amplifying tube, the induction motor, 
created a new industry in which numerous com- 
panies strove in free competition for the maximum 
share of business. 


For example, since Thomas Edison invented 
the incandescent filament lamp in 1880, the elec- 
tric light industry has grown to an annual volume 
of $501,500,000 in light bulbs alone; in May, 
1906 the Wright Brothers received the patent for 
their flying machine; the value of aviation manu- 
factures in 1951 in the United States alone was 
estimated at $3,350,000,000 and in February, 
1952, records show a $10) billion backlog of 
orders. 

More rapid still is the growth of the radio- 
television industry which today produces some 
$230 million worth of home radio sets and 
$1,570,800,000 in television sets. In every case, 
employment and sales volume grew enormously 
and the public enjoyed huge personal benefits. 

Side by side with Invention came Research, ex- 
emplified by the competition of intelligent men 
questing for new materials, new methods, new 
processes, new scientific truths. Current adver- 
tisements tell of hundred-year tests to assure bet- 
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ter materials for the future, technology that pro- 
duces metals to withstand almost inconceivable 
heat, machines calculating 20,000 times faster 
than the mind of man, medicines that cure ‘‘in- 
curable’”’ diseases, food processes that cook, ster- 
ilize and pack hundreds of cans a minute. And in 
every case, the public enjoys huge personal 
benefits. 


This is what James A. Decker undoubtedly had 
in mind when he wrote the line,‘‘Society advances 
on the feet of individuals.” These ‘‘individuals” 
are you and I, all our countrymen, benefiting 


every day from Invention, Research—and from 
COMPETITION. 


Developing inventions, marketing products, 
and pursuing scientific research require substan- 
tial investments. A grave danger to their future 
now looms. In 1951, corporation net profits suf- 
fered a loss of 21% over the previous year. The 
reason—taxes too high, government controls and 
policies that interfere too greatly with private in- 
dustry. If this continues, financial resources will 
dwindle, competition will be stifled. 

Without free competition, American progress 
stops. No country can long exist when its govern- 
ment calls all the shots. We need competition to 
assure progress for people. 


* * * 
This report on PROGRESS-FOR-PEOPLE is pub- 


lished by this magazine in cooperation with National 
Business Publications, Inc., as a public service. This 
material, including illustrations, may be used, with 
or without credit, in plant city advertisements, em- 
ployee publications, house organs, speeches, or in any 
other manner. 


THE COMPETITIVE SYSTEM DELIVERS THE MOST TO THE GREATEST NUMBER OF PEOPLE 
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Railroad safety rests heavily on the accuracy | Aircraft beacons mark the way for night-flying Traffic signals at busy intersections operate 


of train signaling devices. aircraft. Dependability is essential. constantly. The timing motor must have long life. 








Modern safety devices for high-speed transportation help assure " 
safe arrival of loved ones who travel. And Telechron synchronous - 
timing motors play a big part in making these safety devices reliable. - 
Because of design and the reservoir of specially compounded oil. 
all moving parts are continuously lubricated. The rotor shaft itself 
literally floats on a film of oil, and the entire mechanism turns 
quietly and with minimum friction. Even under the wide extremes 
in temperature and humidity common in the transportation field. 
Telechron motors — with their superior lubrication — have demonstrated 
consistent, year-in, year-out dependability. 


Amana 


ae 


Investigate the extra advantages of quality Telechron motors for your 
new product designs. They’re available in a wide range of sizes and 
characteristics. For complete details, write for catalog IS-120. 
Telechron Department, General Electric Company, 37 Homer Ave.. Ashland, Mass. 


u 


Type C-5X Motor. A high-torque 
motor for operation in heavy-duty ap- 
plications involving timing, switching, 
and controlling. Sturdy gear train con- 
struction. Reversible. 











Type B3 Motor. a medium-duty 
motor for such applications as switches, 
combination recording and controlling 
mechanisms, and various types of con- 
trol equipment. 
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Abbott Ball Co., The 
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Acme Electric Corp. 

Acme Wire Co., The 
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MOLDED WITH Acme Star Compound. 


Varnished Insulations 


» Coils . Magnet Wire 





Tenacious adhesion 
Assures complete moistureproof seal 
Extremely low exothermic reaction 
Excellent resistance to mechanical and 
thermal shocks 
Simple one-phase molding process 
e For specification MIL-C-16923 (Ships), 
Compound, Embedding 
Equipment) Type C. 
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NOTE THESE 
OUTSTANDING 
ADVANTAGES! 


e Non-toxic 

e Non-corrosive 
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e Thorough 
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Trane Type SDS Coil containing Kinetic 
Orifice Tubes, for heating use. 


Trane Kinetic Orifice Tube. Orifices eject 
steam in direction of condensate flow, 
materially increasing efficiency, getting 
more heat out of the steam. Specifications 
for this copper tube were developed 
mutually by Trane and Revere. 


One of Revere’s customers is the 
famous Trane Company, which makes 
heating, cooling and air-conditioning 
equipment for home, industrial, 
marine and similar applications. 
Trane relies on copper for tubes, 
because of high heat conductivity, re- 
sistance to corrosion and easy work- 
ability. 

Like so many other Revere friends, 
Trane maintains close relations with 
the Technical Advisory Service, col- 
laborating with it in developing speci- 
fications, studying specific corrosive 
conditions, and other matters of 
mutual interest. 

For example, take the Kinetic Orifice 
Tube, a Trane design to overcome 
certain old handicaps found in the 


tube-within-a-tube steam distributing 
system. The Kinetic Orifice utilizes a 
jet action to accelerate the flow of con- 
densate by discharging the steam in 
the direction of condensate flow. To 
produce such orifices in a copper tube 
requires a combination of shearing 
and flaring, and at first it was thought 
that the temper required for these 
operations would be so soft as to make 
it difficult to maintain the required 
straightness. However, study by both 
organizations finally developed a tem- 
per both workable and strong, now 
proved by several years of use. 

If you are not now collaborating 
with the Revere Technical Advisory 
Service, perhaps it would be to your 
advantage to do so. Call Revere. 
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COPPER AND BRASS INCORPORATED 


Founded by Paul Revere in 1801 
230 Park Avenue, New York 17, N. Y. 
- . oe 
Mills: Baltimore, Md.; Chicago and Clinton, I/l.; Detroit, Mich.; 


Los Angeles and Riverside, ow New Bedford, Mass.; Rome, N. Y.— 
Sales Offices in Principal Cities, Distributors Everywhere 


ee : SEE REVERE’S ‘‘MEET THE PRESS’’ ON NBC TELEVISION EVERY SUNDAY 
Trane projection-type Unit Heater 


employs copper tubes for both high pres- 
sure and low pressure work. 


Coil for projection-type Unit Heater. The 
easy bendability of copper tube is a 
decided asset in forming the circular coils. 





Squirrel eer motors, slip ring motors, synchronous motors, 
repulsion induction motors, capacitor motors, direct current 
motors .. . open, enclosed, splash-proof, fan-cooled, explosion- 
proof... i or vertical .. . for all phases, voltages and 
frequencieg. . . in single speed, multi-speed and variable speed 
types _.. with or without flanges or other special features .. . 
with 5 types of gear reduction up to 432 to ] ratio... with electric 
brakes .. . with mechanical variable speed units . . . and for 
every type of mounting ... Master has them all and so can be 
completely impartial in helping you select the one best motor 
drive for YOU 

And all of these, the electric motors . . . the electric brakes . . . 
the gear reduction units .. . the variable speed drives .. . all are 
designed so they can be easily combined together to give you 
the RIGHT horsepower, the RIGHT shaft speed, ‘the RIGHT 
mete ete features in one compact power drive. 

That's the eee way to use hdrsepower whether you 
want !/g horsepower or 200 horsepower. 


THE MASTER ELECTRIC COMPANY 
DAYTON 1, OHIO 
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